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ABOUT THE MCZ 


The Museum of Comparative Zoology at 
Harvard University is a global center for 
research and education focused on the 
biology and evolution of animal life. The 
MCZ collections comprise approximately 
21 million extant and fossil invertebrate 
and vertebrate specimens, which are 

a focus of research and teaching for 

the MCZ, Harvard, and students and ; 


researchers around the globe. 


DIRECTOR'S MESSAGE 


Life at the MCZ has returned to in-person interactions and is as 
vibrant as ever—a welcome sight after two years of distance and 


cautious measures. 


Some of our colleagues who retired 
from the MCZ during the pandemic are 
back among us as research associates 
or have visited us at MCZ community 
lunches. We have been fortunate to 
have their positions filled by a new 
generation of colleagues full of energy 
and ideas. We have a new director 

of Collections Operations, new 
curatorial associates in Herpetology 
and Malacology, two new curatorial 
assistants in Invertebrate Zoology, 
new preparators in Invertebrate 
Paleontology and Vertebrate 
Paleontology, and several openings 

in other MCZ departments due to 
promotions and new grant-funded 
positions. This makes us look to the 
future with the hope that natural 
history collections continue to be 
viewed as a fundamental resource to 
study and document biodiversity and 
its change. 


However, new challenges keep emerging 
for natural history collections, especially 
in relation to colonialist practices in 

the way such natural history collections 
were obtained. One important step 

for the MCZ and other museums must 
be to further increase access to the 
specimens in our collections to visitors 
from their countries of origin and make 
biodiversity “dark data” visible and 
transparent through our biodiversity 
databases. 


Esteemed scientist and professor 
Edward O. Wilson passed away 

on December 26, 2021. Ed was a 
generous colleague who left a lasting 
impact in the scientific community 
and with the public, becoming one 
of the greatest public figures to 
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support conservation biology. While 
continuing to champion biodiversity, 
we must acknowledge that, following 
his death, a set of documents that 
included letters exchanged with J. 
Philippe Rushton were released and 
ignited a discussion about Wilson and 
racism in academia, a controversy 

we cannot ignore. It is still debated 
whether his support to Rushton was 
about his fight for academic freedom, 
a hidden racist agenda, or a more 
complex set of interactions and 
motives that we must try to untangle. 
As the discussion continues, we must 
recognize the impact of Wilson’s 
association with Rushton. 


The MCZ also continues reckoning 
with its founder, Louis Agassiz. He was 
a brilliant scientist in some respects, 
but also a fierce anti-evolutionist who 
promoted ethnic cleansing and racial 
segregation. We need to think about 
how we got here. This will not be easy 
and much needs to be learned. As of 
today, all public busts and paintings 
of Louis Agassiz have been removed 
from MCZ public spaces while we 
continue to educate ourselves about 
the past and decide how to shape the 
future of our institution to provide 
an inclusive, welcoming environment 
that acknowledges its past and works 
toward a better future for all. 


More than ever, we need to build 

an MCZ that welcomes and accepts 
everyone who wants to study zoology 
in all its forms. | hope you enjoy reading 
about all our activities in the following 
pages and join me in congratulating our 
students, staff, researchers and faculty 
for an incredible year. 


Gonzalo Giribet 
Director 


About the cover: A brook trout 
(Salvelinus fontinalis) used to 
study locomotion in the Lauder 
lab. Photo by David Matthews 


Opposite page: A whip coral goby 
(Bryaninops yongei) perches 

on its eponymous coral host in 
Sulawesi, Indonesia. Photo by 
David Matthews 
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Melissa Aja 


Melissa Aja 


Stefan Cover 


Veromessor lobognathus 
(MCZ ENT-736315) 

Upper right: Formica ravida 
(MCZ ENT-552097) 


THE INDUSTRIOUS STEFAN COVER 


During the last week of 1986, Stefan Cover moved to the Boston area and 
requested access to the MCZss ant collection. But before obtaining access, he 
had to wait for a call by Prof. Edward O. Wilson—a call that he thought would 


never come—and then pass a test. 


Prof. Wilson, curator in Entomology at 
the time, asked Stefan to visit him in the 
MCZ and bring a couple of boxes of his 
pinned ants. Only after examining these 
superbly mounted specimens did Prof. 
Wilson allow him into the ant collection. 


A few months after this first meeting 

in the MCZ, Stefan was hired as a 
temporary staff member under a 
National Science Foundation collections 
improvement grant that Prof. Wilson 
had secured, and two years later he 
became a permanent curatorial assistant 
under Prof. Wilson and Assistant Prof. 
James Carpenter. 


Stefan remembers those early days fondly, 
especially since his job included fieldwork 
every summer to keep the MCZ ant 
collection growing into what it is today. 
Stefan is the third top collector in the 
history of the MCZ—and the first among 
those alive today—having contributed 
33,660 
cataloged 
lots to 
MCZbase for 
an estimated 
total of 
275,000 
specimens. 


During our recent conversation, he nearly 
jumped out of his chair as he recounted 

his most memorable field experience. Back 
in 1988 when digging into an ant nest, he 
found a second species of blind yellow ants 
that fed on the eggs and larvae of the first. 
This accidental discovery turned out to be a 
new genus and new species of ant for North 
America, Dolopomyrmex pilatus—the first 
new ant genus discovered in North America 
since 1908. 
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Stefan also 
co-authored 
the book 
Ants of North 
America with 
Brian Fisher, a 
fauna that he knows 
extremely well. 
Despite the North American fauna being 
the second best-known ant fauna in the 
world after Europe, Stefan discovered 
about 100 new species of North 
American ants and named 11 species in 
collaboration with colleagues. 


Stefan was surprised when he learned 
how many ants he had contributed to the 
MCZ, to which he said, “I had no idea. I’m 
like an ant, | had no cosmic plan in mind.” 
Stefan retired in 2021 but continues to 
work in collections as a visiting researcher, 
processing ants collected over the years— 
many unknown to science, waiting to be 
described. Like the high mound an ant 
colony can make with single ants carrying 
one grain of sand at a time, he has built an 
enormous and valuable resource for the 
MCZ and for science. 


—Gonzalo Giribet 


Melissa Aja 


FACULTY-CURATOR PROFILES 


Andrew A. Biewener 
Charles P. Lyman Professor of Biology 
Director, Concord Field Station 


Prof. Biewener studies the biomechanics 
and neuromuscular control of animal 
movement on land and in the air. His goal 
is to understand general principles that 
govern the biomechanical and physiological 
design of vertebrate animals related to 
movement in natural environments, work 
with engineers to develop bio-inspired 
robotic designs, and develop improved 
neuromuscular models for treating human 
movement disorders. 


Scott V. Edwards 

Professor of Organismic & Evolutionary Biology 
Alexander Agassiz Professor of Zoology 
Curator of Ornithology 


Prof. Edwards’ research focuses on the evolutionary biology of 

birds and related species, combining field, museum and genomics 
approaches to understand the basis of avian diversity, evolution and 
behavior. 


Current projects use genomics technologies to study the evolution 
of flightlessness and other traits in birds; phylogeography and 
speciation in Neotropical and Australasian birds; and the genomics 
of host-parasite coevolution between house finches and a recently 
acquired bacterial pathogen, Mycoplasma. On July 1, 2022, Prof. 
Edwards assumed the Chair of the parent department of the MCZ, 
the Department of Organismic and Evolutionary Biology. 


Kris Snibbe/Harvard University 


Brian D. Farrell 

Monique & Philip Lehner Professor for the Study of Latin America 
Professor of Organismic & Evolutionary Biology 

Curator of Entomology 

Faculty Dean, Leverett House 


Prof. Farrell's research is broadly concerned with the evolution 

of ecological interactions between host plants and animals and 
their parasites, pests and pathogens, such as insects and other tiny 
consumers. His current projects include applying next-generation 
sequencing to speciation and phylogenetic studies of associated 
species of beetles and plants, documenting biodiversity in the 
Dominican Republic, and repatriating digital information from 
scientific specimens of insects and fossils in museums to their 
countries of origin. 
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Casey Dunn 


Kris Snibbe/Harvard University 


FACULT Y-CURATOR PROFILES 


Gonzalo Giribet 
Professor of 
Organismic & 
Evolutionary Biology 
Alexander Agassiz 
Professor of Zoology 
Curator of 
Invertebrate Zoology 
Acting Curator of 
Malacology 

MCZ Director 
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Prof. Giribet’s 
primary research 
focuses on 

the evolution, 
systematics and 
biogeography of invertebrate animals, including biodiversity 
discovery as well as genomics. 
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Current projects in the Giribet lab include a comprehensive 
study of the harvestmen of New Zealand, their systematics 
and biogeography; characterizing a radiation of velvet 
worms in the Neotropics; and exploring techniques to 

use degraded DNA from old museum specimens in 
phylogenomics and population genomics. The lab also 
works on other projects on systematics and biogeography 
of mollusks and arthropods, among other groups. 


Hopi E. Hoekstra 


Professor of 
Organismic & 
Evolutionary Biology 
Professor of 
Molecular & Cellular 
Biology 

Alexander Agassiz 
Professor of Zoology 


Howard Hughes 
Medical Institute 
Investigator 
Curator of 
Mammalogy 


> 
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Prof. Hoekstra combines field and laboratory work to 
understand the evolution of mammalian diversity. Her 
research focuses on the genetic basis of morphological and 
behavioral variation, primarily in rodents, identifying both 
the evolutionary processes and the molecular mechanisms 
responsible for traits that help organisms survive and 
reproduce in the wild. Research in the Hoekstra lab 
integrates ecological, behavioral, genetic, developmental 
and neurobiological approaches. 


MUSEUM OF COMPARATIVE ZOOLOGY 


Catherine Weisel 


James Hanken 
Professor of Biology 


Alexander Agassiz 
Professor of Zoology 


Curator of Herpetology 


Prof. Hanken utilizes 
laboratory-based 
analyses and field 
surveys to examine 
morphological 
evolution, 
developmental biology 
and systematics. 


Current areas of 
research include the 
developmental basis of 
morphological novelty 
and life-history evolution; the systematics and evolution 
of neotropical and Southeast Asian frogs and salamanders; 
and museum-based digital imaging technology. 


George V. Lauder 

Henry Bryant Bigelow Professor of Ichthyology 
Harvard College Professor 

Curator of Ichthyology 


Prof. Lauder's research focuses on the biomechanics of fishes 
and the development of robotic models for studying aquatic 
locomotion. 


His current studies focus on the structure and function of 
shark skin and other fish surface structures and research 
with various robotic fish models, including a tuna robot. 
Additional broad interests include biological fluid mechanics 
and theoretical approaches to the analysis of form and 
function in organisms. 


Stephanie Mitchell 


FACULT Y-CURATOR PROFILES 


Javier Ortega-Hernandez 


Assistant Professor of 
Organismic & Evolutionary 
Biology 


Curator of Invertebrate 
Paleontology 


Prof. Ortega-Hernandez’s 
research focuses on the 
evolution of metazoans 
that first appeared and 
rapidly diversified during 
the Paleozoic Era (ca. 541 
to 251 million years ago). 


His group specializes in the study of exceptionally 
preserved Cambrian and Ordovician fossil biotas around 
the world, with a strong interest in the morphology, 


Isabella Kirkland 


phylogeny and development of panarthropods and their Naomi E. Pierce 
relatives. The lab combines traditional paleontology with Sidney A. & John H. Hessel Professor of Biology 
cutting-edge techniques to investigate exceptional fossils, Curator of Lepidoptera 


test macroevolutionary hypotheses through deep time, 
and better understand the origin of the major animal 
groups that have shaped the biosphere for more than 
500 million years. 


Prof. Pierce’s research focuses on the behavioral ecology of 
species interactions, particularly the coevolution between 
plants, pathogens and herbivores, and symbioses between 
ants and other organisms. Her laboratory integrates 
approaches from phylogenetics, ecology, behavior, genomics 
and comparative methods to investigate patterns of 
reciprocal adaptation and diversification exhibited by 
organisms that live in close association with each other. 


Mansi Srivastava 


John L. Loeb Associate 
Professor of the Natural 
Sciences 


Curator of Invertebrate 
Zoology 


Prof. Srivastava’s research 
focuses on understanding 
the evolution of animal 
development and 
regeneration. Her group 
utilizes the three-banded 
panther worm, Hofstenia 
miamia, which she has 


Paul Whatmough 


Stephanie E. Pierce 
Professor of Organismic & Evolutionary Biology 
Curator of Vertebrate Paleontology 


Tim Bradbury 


Prof. Pierce’s research is focused on major morphological developed as a new acoel model system. Acoels represent 
and ecological transitions in vertebrate evolution through an understudied phylum that is distantly related to other 
an examination of the fossil record. Her work tends toward well-studied regenerative species, which allows her group to 
3D modeling and experimentation of the musculoskeletal study genetic mechanisms from a comparative perspective. 
system, with particular attention to the link between form Current projects in the lab range from identifying gene 
and function. Current projects focus on two key events regulatory networks for regeneration to determining the 
in the fossil record, the fish-to-tetrapod and “reptile”-to- embryonic origins of pluripotent stem cells to understanding 
mammal transitions. the evolution of centralized nervous systems. 
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EMERITUS PROFILES 


In Memoriam: Edward O. Wilson 


Edward O. Wilson, Honorary Curator in Entomology and Pellegrino University 
Professor, passed away on December 26, 2021, at the age of 92. He received his 
PhD in entomology from Harvard in 1955, joined the faculty the next year and 
remained at Harvard for the rest of his career. 


Wilson’s early field work focused on the classification and ecology of ants in Cuba, 
Mexico, New Guinea and other Pacific islands, leading to the discovery of how 

ants communicate through pheromones. He developed the theory of species 
equilibrium in islands as a function of island size and distance to the mainland with 


Justin Ide 


Robert MacArthur, and they published The Theory of Island Biogeography in 1967, S 
which served as a foundational work in the field of island biogeography. In 1975, Es 
Wilson’s Sociobiology: The New Synthesis explored the genetic and evolutionary = 
roots of animal behavior and posited that genes shape human behavior, as well, =a 
ideas that culminated in On Human Nature in 1978, which received a Pulitzer Prize and launched evolutionary psychology. 
In the 1980s, Wilson's writing and advocacy turned to efforts to protect nature. He established the E.O. Wilson Biodiversity 
Foundation and received the TED Prize in 2007, where he articulated the concept of the Encyclopedia of Life. His 2016 book 
Half-Earth launched a global project to set aside half of the world’s land for species conservation. He also worked to restore the 
devastated Gorongosa National Park in Mozambique and established a new park in the Alabama delta near his boyhood home. 
Wilson was a prolific writer, publishing more than 400 scientific papers and 20 books, including his second Pulitzer Prize- 
winner The Ants with Bert Holldobler in 1990. He received more than 150 awards and honors in recognition of his research, 
creative literature and environmental activism. 
The MCZ acknowledges the controversy generated by Wilson’s correspondence with J. Philippe Rushton, which were among 
the papers given by Wilson to the Library of Congress. While analysis and interpretation of these letters will continue, the 
MCZ reaffirms its mission to foster a diverse and vibrant community of active zoologists who feel supported, respected and 
able to do their best work as we are committed to diversity, equity and inclusion. 
A. W. “Fuzz” Crompton Robert M. 
Fisher Professor of Natural History, Woollacott 
Emeritus Professor of 
Biology, Emeritus 
Prof. Crompton, former curator FariCaCiratar 
in Mammalogy, was the director of Marine 
of the MCZ from 1970 to 1982, Invertebrates 
having served as director of both Prof. Woollacott 
the Peabody Museum of Natural joined the 
History at Yale University and the faculty in 1972 
South African Museum in Cape and retired in 
Town. His primary research interests 2018. During 
include the origin and evolution his tenure at 
of mammals, functional anatomy, and neural control and evolution of Harvard, he served as the first Chair of the 
feeding in recent and fossil vertebrates. Prof. Crompton received two Department of Organismic and Evolutionary 
Guggenheim fellowships for his research on vertebrate paleontology and Biology. His teaching and research focus on 
functional morphology, and in 2011 received the Romer-Simpson Medal the reproduction of marine invertebrates 
from the Society of Vertebrate Paleontology. and human impacts on life in the sea. 
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COURSES LED BY FACULTY-CURATORS 
Academic Year 2021-2022 


Organismic and Evolutionary 
Biology 


OEB 10: Foundations of Biological Diversity 
Brian D. Farrell, Mansi Srivastava (and Elena 
Kramer, Ann Pearson) 

An integrated approach to the diversity of 
life, emphasizing how chemical, physical, 
genetic, ecological and geologic processes 
contribute to the origin and maintenance of 
biological diversity. 


OEB 56: Geobiology and the History of Life 
Javier Ortega-Hernandez (and David Johnston, 
Nadja Drabon) 

Within our solar system, Earth is distinguished 
as the planet with life. Living organisms 

are complex entities that originated from 
planetary processes, have been sustained 

by the same processes for approximately 

four billion years, and have fundamentally 
affected the functioning and composition of 
the Earth's surface and atmosphere. In this 
course we will investigate the ways that Earth 
and life interact with each other, focusing on 
the biogeochemical cycles of major elements, 
and the interplay between complex organisms 
and their ever-changing environment. This 
will provide a framework for interpreting the 
fascinating history of life reconstructed from 

a comprehensive understanding of the rock 


record, the diversity of life through time, and 
evolutionary biology. 


OEB 57: Animal Behavior 
Naomi E. Pierce (and Bence P. Olveczky) 


A review of the behavior of animals under 
natural conditions, with emphasis on both 
mechanistic and evolutionary approaches. 


OEB 112: Arthropod Biology: Arachnids and 
Myriapods, Their Biology and Evolution 
Gonzalo Giribet 


This course introduces the evolutionary 
history and biology of arachnids, myriapods 
and related groups, learning their taxonomy 
and anatomy as well as their role as model 
organisms to understand phenomena such 
as segmentation or appendage specification. 


OEB 115: The Developmental Basis for 
Evolutionary Change 


Mansi Srivastava (and Clifford Tabin, 

Matthew Harris) 

A lecture course in evolutionary developmental 
biology. This course will focus on the molecular 
and cellular bases of how embryos generate 
adult body plans in order to understand how 
form, physiology and life history strategies are 
modulated over the course of evolution. We 
discuss insights from both invertebrate and 
vertebrate animal model systems as well as 


OEB 190: Biology and Diversity 


of Birds 


OEB 155R: Biology of Insects 


Protogoniomorpha parhassus 
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Dino Martins 


Stephanie E. Pierce 


Javier Ortega-Hernandez 


COURSES 


OEB 207: The Fishy Aspects of the 
Human Body 


OEB 56: Geobiology and the 
History of Life 


plants and investigate the forces driving change 
at both micro- and macro-evolutionary time 
scales. Particular emphasis will be placed on 
how changes in development underlie major 
evolutionary transitions and the origin of 
innovation in organismal evolution. The course 
will also emphasize learning of experimental 
design, molecular tools, and phylogenetic 
methods currently used by researchers in the 
field of evolutionary developmental biology. 


OEB 155R: Biology of Insects 
Naomi E. Pierce 


An introduction to the major groups 

of insects. The life history, morphology, 
physiology and ecology of the main taxa are 
examined. Topics include the phylogeny of 
terrestrial arthropods, an analysis of abiotic 
and biotic factors regulating populations, 
and the use of insects in biological control. 


OEB 173: Comparative Biomechanics 
Andrew A. Biewener 


An exploration of how animals and plants 
contend with their physical environment, 
considering their biomaterial properties, 
structural form and mechanical interaction with 
the environment. Through lectures, seminar 
discussions and student presentations based 
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on readings, students are introduced to topics 
related to biomechanical performance. 


OEB 190: Biology and Diversity of Birds 
Scott V. Edwards 


An introduction to the biology of birds. 
Covers the fossil record and theories for 
avian origins, physiology and anatomy, 
higher-level systematics and field 

characters of the ~27 orders, speciation 
processes, nesting and courtship behavior, 
vocalizations, mating systems and sexual 
selection, cooperative breeding, demography 
and conservation. Optional field trip during 
spring break. Laboratories will consist of 
gross anatomy, bird watching excursions in 
the Cambridge area, field techniques and 
specimen preparation, and systematic study 
of avian groups using the collections of the 
Museum of Comparative Zoology. 


OEB 207: The Fishy Aspects of the Human Body 
Stephanie E. Pierce 


Exploration of how the human body evolved 
through an analysis of the non-fiction book 
Your Inner Fish by Neil Shubin. Students 
discuss how the author communicates 
complicated scientific concepts and whether 
they do it effectively, as well as the scientific 
content of the book. Each chapter discussion 
is supplemented with both an in-person, 
specimen-based lab and a specially designed 
(bespoke!) virtual 3D specimen website that 
conveys information from the book using an 
alternative science communication medium. 


Freshman Seminar 


FRSEMR 22T: Why We Animals Sing 
Brian D. Farrell 


Investigates the sounds and structures 
of different kinds of acoustic animals— 
including birds, mammals, frogs and 
insects—and the different kinds of 
habitats in which they produce their 
songs and calls. 


FRSEMR 52L: Life and Death Lessons from 
the Fossil Record 

Javier Ortega-Hernandez 

Explores the rich world of paleontology and 
its bearing on human activities, including 
how cutting-edge scientific research informs 
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our understanding of the main processes 
that have influenced the evolution of life 

on Earth for approximately four billion 
years, including episodes of global warming/ 
cooling and mass extinction events. 


Life Sciences 


LIFESCI 1B: An Integrated Introduction to 
the Life Sciences: Genetics, Genomics and 
Evolution 


Hopi E. Hoekstra (and Andrew Berry, Pardis Sabeti) 


How are observable characteristics of 
organisms influenced by genetics? How 
do genomes change over time to produce 
the differences we see among species? 
This course takes an integrated approach, 
showing how genetics and evolution are 
intimately related, together explaining the 
patterns of genetic variation we see in nature, 
and how genomics can be used to analyze 
variation. In covering Mendelian genetics, 
quantitative genetics and population 
genetics, this course will emphasize 
developments involving our own species. 


LIFESCI 2: Evolutionary Human Physiology 
and Anatomy 

Andrew A. Biewener, George V. Lauder (and Daniel 
E. Lieberman, Joanne Clark Matott) 

Explores human anatomy and physiology 
from an integrated framework, combining 
functional, comparative and evolutionary 
perspectives on how organisms work. 


Graduate Courses of Reading 
and Research 


OEB 306: Invertebrate Paleobiology and 
Evolution 


Javier Ortega-Hernandez 


OEB 307: Biomechanics, Physiology and 
Musculoskeletal Biology 
Andrew A. Biewener 


OEB 310: Metazoan Systematics 
Gonzalo Giribet 


OEB 320: Biomechanics and Evolution of 
Vertebrates 


George V. Lauder 


OEB 321: Evolution of Regeneration and 
Development 
Mansi Srivastava 
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COURSES 


OEB 56: Geobiology and the 
History of Life 


OEB 323: Advanced Vertebrate 
Anatomy 
Stephanie E. Pierce 


OEB 334: Behavioral Ecology 
Naomi E. Pierce 


OEB 341: Coevolution 
Brian D. Farrell 


OEB 355: Evolutionary Developmental 
Biology 


James Hanken 


OEB 362: Research in Molecular 
Evolution 
Scott V. Edwards 


OEB 370: Mammalian Evolutionary 
Genetics 


Hopi E. Hoekstra 


OEB 399: Topics in Organismic and 
Evolutionary Biology 
Scott V. Edwards 


OEB 173: Comparative 
Biomechanics 
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Gonzalo Giribet 


Thraupis sayaca. Photo by Kelsie 
Lopez 


Aoraki denticulata major. At right, 
Pantopsalis coronata 


HIGHLIGHTS OF FACULTY-CURATOR GRANTS 


In addition to their teaching responsibilities, curatorial duties and research 
efforts, MCZ faculty-curators obtain grants for and lead long-range, often 


multi-institutional research projects. 


“Faculty-Curator grants constitute the 

basis for a large component of the research 
happening in the MCZ,” says Director 

Giribet. “They showcase the cutting-edge 
nature of the work our faculty-curators and 
their students and postdocs undertake. 

The competitive grants highlighted here 

are examples of such diverse research on 
regeneration, evolution and biogeography, 
paleobiology, and biologically inspired design. 


y 


Scott V. Edwards is the Principal Investigator 
for Dimensions US-BIOTA-Sdo Paulo: 
Collaborative Proposal: Traits as Predictors of 
Adaptive Diversification Along the Brazilian 
Dry Diagonal, a $419,334 ($1,994,393 total) 
five-year research grant from the National 
Science Foundation. The Brazilian Dry 
Diagonal is a broad region of diverse and 
unique habitats between the wetter Amazon 
basin and the moist tropical and subtropical 
Atlantic Forest, and its arid landscape harbors 
many unique species in the most endangered 
set of habitats in Brazil. Using a diverse set 

of approaches to study a variety of animals, 
plants and fungi that today inhabit this 

broad swath of dry habitats in central Brazil, 
this research will be the first to synthesize 
information from species’ traits, communities 
and genetics to understand how the unique 
traits and communities of organisms living 

in the region originated, evolved and 
diversified. The project engages a large team 
of experts from the United States and Brazil 
and provides interdisciplinary research 
training opportunities for undergraduate 
students, graduate students and postdoctoral 
researchers. The results will improve scientists’ 
ability to predict the impacts of a changing 
world on biodiversity. 


Gonzalo Giribet is the Principal Investigator 
for Collaborative Research: The Opiliones 

of New Zealand: Revisionary Synthesis and 
Application of Species Delimitation for Testing 
Biogeographic Hypotheses, a five-year research 
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grant for $752,233 from the National Science 
Foundation. New Zealand offers an ideal 
setting in which to combine the study of 
evolution and biogeography—the distribution 
of living beings in space and time. The 
archipelago has been shaped by isolation 

from other landmasses since it split from 
Gondwana approximately 80 million years ago 
and subsequently experienced drastic flooding, 
massive mountain building and changing 
climate, all of which left a signature on its biota. 
This research aims to study these historical 
processes while conducting a revision of the 
arachnid order Opiliones—harvestmen or 
daddy long-legs—witnesses of these geological 
changes throughout their evolutionary history. 
The research team combines classic taxonomic 
methods with cutting-edge molecular 
approaches to understand their diversity and 
evolutionary history. The research will also 
contribute to disseminating evolutionary 


research in islands through museum exhibits 
and train the next generation of evolutionary 
biologists able to combine genomics with 
biodiversity discovery and analysis. 


Mansi Srivastava is the Principal Investigator 
for the CAREER Grant The Evolution of Gene 
Regulatory Networks for Regeneration, a 
$950,000 six-year grant from the National 
Science Foundation. Regeneration is a 
fascinating phenomenon whereby an adult 
animal makes new cells and structures in 
response to injury, but how does the animal 
know that it has lost organs and how does 
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Gonzalo Giribet 


Mansi Srivastava 


it make the right cells in the right places? 

This project focuses on understanding, at 

the cellular level, how the earliest responses 
upon injury lead to correct regeneration of 
missing tissues. Although many animal species 
can regenerate, the details of the underlying 
molecular pathways and how these pathways 
compare across species remain unknown. 
Biological pathways acquire changes in all 
species over the course of many generations, 
but evolution tends to preserve pathways 
that are essential. By studying two species 

of distantly-related worms that both have 
impressive regeneration abilities, this project 
will reveal which aspects of regeneration are 
shared, and hence essential. 


Hofstenia miamia 


The general principles of regeneration 
identified through this work will have 
relevance to regenerative medicine. 


George V. Lauder is a Principal Investigator 

for IntBIO Collaborative Research: Deep Time, 
Development, and Design: Evolution of Shark Skin 
Teeth from Genotype to Phenotype to Prototype, 
a three-year research grant from the National 
Science Foundation for $431,276. The skin of 
sharks is unique among vertebrate animals 
because it contains tooth-like scales, called 
dermal denticles, that create a hard external 
armor. These denticles evolved over millions of 
years and equip the shark with hydrodynamic 
skin that reduces the cost of moving through 
the water. Working in collaboration with co- 
Pls Prof. Gareth Fraser (University of Florida) 
and Dr. Elizabeth Sibert (Yale University), this 
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FACULTY-CURATOR GRANTS 


project aims to provide a complete integrated 
understanding of shark denticles: how they 
form in embryonic sharks, how denticle shape 
has changed over years of evolution, and which 
denticle types are the best for drag-reduction 
and further design advances. This knowledge 
will enable better use of shark skin technology 
to make advanced design solutions that 
contribute to a more environmentally friendly 
world, such as the development of surface 
structures on airplanes or boats that reduce 
drag and decrease fuel emissions. 


Principal Investigator Stephanie E. Pierce 

and postdoctoral fellow Peter Bishop were 
awarded Integrating the Fossil Record with 
Computer Simulation to Reconstruct Posture 
and Locomotor Evolution in the Ancestors of 
Mammals, a three-year research grant from 

the National Science Foundation for $544,317. 
Modern mammals display remarkable 
locomotor diversity, including running, 
hopping, digging and flying. This diversity 

was facilitated by profound transformation 

in anatomy, stance and gait in the extinct 
ancestors of mammals, the non-mammalian 
synapsids. Fundamental to this was a shift away 
from a reptilian-like “sprawled” limb posture 
and movement pattern to the “erect” posture 
and movement pattern used by terrestrial 
mammals today. Despite its pivotal role 
in shaping modern mammals, exactly 
how and when the “sprawling-to-erect” 
transition occurred remains 
poorly understood. This 

project will synthesize the 
exemplary fossil record of 
non-mammalian synapsids 

with cutting-edge analytical and 
simulation approaches in biomechanics 
to produce the first broad-scale, physics- 
based assessments of posture and 
locomotor performance 
during the early evolution 
of mammals. Research 
outcomes will showcase 
interdisciplinary research in paleontology and 
biomechanics and provide the foundation 
for a strong program of outreach focused on 
increasing diversity in the sciences. 


Shark eye and denticles. Photos 
by the Lauder Lab 


3D musculoskeletal model 
showing the sprawling posture of 
Dimetrodon milleri (MCZ VPRA- 
1365) by Peter Bishop 
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Lorenzo Ricci (2) 


Phylidonyris novaehollandiae. 
Photo by Gerald Allen/Macaulay 
Library 340326621 


Hofstenia miamia 


RESEARCH MAKING HEADLINES 


Sweet Song, Sweet Taste 


Songbirds originated in 
Australia around 50 million 
years ago and have radiated 
worldwide, with around 
4,000 known species. Was 
their success due in part to 
the plentiful high-energy 
carbohydrates of those 
ancient forests—nectar 

in flowers, sweet sap from 
eucalyptus trees, and lerp and 
honeydew excretions from 
insects? However songbirds, 
like all birds, descended from 
carnivorous dinosaurs, which 
are not thought to have 

been able to taste sugars. To 
investigate this conundrum, Scott V. Edwards, 
Maude W. Baldwin, Simon Yung Wa Sin 

and colleagues undertook a six-year study to 
examine songbirds’ ability to taste sugars and 
how, and when, they developed this capability. 


First, the researchers offered a choice of sucrose 
and plain water to songbirds that prefer 
nectar (honeyeaters) and those that dine on 


Glow, Worm, Glow 


Transgenesis is the method by which 
researchers introduce a foreign substance into 
an organism's genome to study how tissues or 
cells work within an animal's body. Researchers 
at Harvard have used transgenesis to introduce 
DNA molecules that enable certain types of 
cells to glow in Hofstenia miamia, the three- 
banded panther worm. Over the last ten years, 
H. miamia has been developed by Mansi 
Srivastava as a model organism for the study of 
whole-body regeneration. 


In their study, Srivastava and postdoctoral 
researcher Lorenzo Ricci used microinjection 
to introduce genes into the tiny worm’s 
embryos that cause the targeted cells to 
fluoresce under blue or green light. Because 
the life cycle of H. miamia is completed within 
two months, and adults produce an average 
of four embryos a day that hatch within 

eight or nine days as juvenile worms, several 
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grain (canaries), finding that both preferred 
the sugar water. Then, in the laboratory, the 
team experimentally isolated and tested taste 
receptors from honeyeaters, canaries and 
other songbirds that usually consume insects 
and grains and determined that, regardless of 
dietary preference, the birds could perceive 
sweetness. Next they synthesized and tested 
receptors inferred to have been present in the 
songbird ancestor and confirmed that early 
songbirds could respond to sugars, and because 
the molecular basis for acquiring this ability is 
complex, it is likely that it developed early in 
songbird evolution and was retained. 


Surprisingly, while songbirds and their distant 
relatives hummingbirds convergently evolved 
to detect sweetness by repurposing a savory 
(umami) receptor, the researchers found that 
they did so by modifying different parts of the 
receptor to achieve the same ends. 

Toda Y, Ko M-C, Miller ET, Rico-Guevara A, Nakagita 

T, Sakakibara A, Uemura K, Sackton T, Hayakawa T, Sin 
SYW, Ishimaru Y, Misaka T, Oteiza P, Crall J, Edwards SV, 
Buttemer W, Matsumura S, Baldwin MW (2021) Early 


origin of sweet perception in the songbird radiation. 
Science 373:226-231 DOI: 10.1126/science.abf6505 


generations of multiple stable transgenic lines 
were created within six months. The various 
lines have fluorescent muscle, digestive or 
epidermal cells, allowing these cells to be 
observed in vivo and during the regeneration 
process. The researchers have already 
determined that H. miamia muscle cells have 
extensions that interlock in columns, creating 
a tightly interwoven grid that provides 
support for the worm, much like a skeleton. 


The development of transgenesis in Hofstenia 
will provide a toolkit for the study of cells and 
particularly neoblasts, pluripotent stem cells 
in adult worms that can develop into any 
cells in the body, eventually contributing to 
the understanding of the regenerative process 
in humans. 


Ricci L, Srivastava M (2021) Transgenesis in the acoel worm 
Hofstenia miamia. Dev Cell 56:3160-3170 DOI: 10.1016/j. 
devcel.2021.10.012 
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Trilobite Titillation 


Trilobites were one of the earliest large complex 
organisms and have a long evolutionary history 
spanning from the Cambrian to the Permian, 
encompassing some 250 million years. Trilobites 
are abundant in the fossil record because of 
their calcium-based exoskeleton, but this 
exoskeleton also obscures ventral and internal 
features that could provide clues about their 
biology, such as how they reproduced. Ina 
paper in Geology, graduate student Sarah R. 
Losso and Javier Ortega-Hernandez reveal how 
an exceptionally preserved, uniquely broken 
fossil specimen of a trilobite sheds light on its 
mode of reproduction. 


The specimen of the trilobite Olenoides serratus 
from Toronto's Royal Ontario Museum was 
collected from the Burgess Shale of British 
Columbia, Canada, a site of exceptional fossil 
preservation that provides information about 
soft tissues, such as legs, that are not usually 
recorded in the fossil record. The exoskeleton of 
this particular specimen is broken in a way that 


A Reason to Love Leeches 


Wildlife protected areas often have conservation 
as their goal, but surveying the animals 

within the area can be resource-intensive and 
logistically challenging. In a study in Nature 
Communications, Naomi E. Pierce, Christopher 
Baker, Yuanheng Li, Zhengyang Wang, 
Douglas W. Yu and colleagues demonstrate 

the effectiveness of using environmental DNA 
to map vertebrates in the Ailaoshan National 
Nature Reserve in Yunnan, China. 


In the 260-square-mile Ailaoshan Reserve, 
researchers worked with 163 volunteer park 
rangers to collect more than 30,000 leeches 
that had fed on wildlife across the reserve. 
The team extracted DNA from the blood 
meals of the leeches to look for DNA found 
only in vertebrates, and because leeches don’t 
move around much, they were able to use 
multi-species occupancy modeling to map 
species within the reserve. The team identified 
86 vertebrate species including amphibians, 
mammals, birds and squamates, some of which 
are listed as threatened or near-threatened by 


eet at 
aaa 


RESEARCH 


reveals some of these rarely seen 
underlying appendages. 


A detailed analysis of the fossil 
showed specialized clasper-like 
appendages in the mid-body, 

which the researchers theorize 

were used by the male to grasp the 
female’s spines and place it in the 
appropriate position to fertilize eggs 
released by the female in external 
fertilization analogous to that of the modern 
horseshoe crab. While there were most 

likely a variety of reproduction methods 

in the more than 20,000 described species 
of trilobites, the existence of claspers for 
positioning shows that complex mating 
strategies developed relatively early during 
the Cambrian explosion. 


Reconstruction of mating by 
Holly Sullivan 


Losso SR, Ortega-Hernandez J (2022) Claspers in the 
mid-Cambrian Olenoides serratus indicate horseshoe 
crab-like mating in trilobites. Geology 50:897-901 
DOI: 10.1130/G49872.1 


Olenoides serratus 


IUCN, and determined that species richness 
increases with elevation and distance from the 
reserve’s edge. They also found the DNA of 
cows, sheep and goats predominantly 
along the edge of the reserve, 
suggesting that domestic animals 
from surrounding farms are grazing 
on the reserve, potentially degrading 
it and competing with the wild 
animals for resources. 


In addition to using environmental 
DNA on a large scale as a cost- 
effective, real-world conservation 
tool in tropical or subtropical areas, 
this method shows promise as a 
way to track zoonotic reservoirs 

of disease by also screening leech 
blood meals for viruses. 


Ji Y¥, Baker CM, Popescu VD, Wang J, Wu C, Wang Z, 
Li Y, Wang L, Hua C, Yang Z, Yang C, Xu CCY, Diana 
A, Wen Q, Pierce NE, Yu DW (2022) Measuring 
protected-area effectiveness using vertebrate 
distributions from leech iDNA. Nat Commun 
13:1555 DOI: 10.1038/s41467-022-28778-8 
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A Tiny Fish with Heart 


A miniscule biohybrid fish that swims by 
recreating the muscle contractions of a 
beating heart may ultimately contribute 
to developing an artificial heart that could 
grow along with a child. Created by a team 
from Harvard, Emory and Georgia Tech 
Universities that includes George V. Lauder 
and lab member David Matthews, it is the 
first autonomous biohybrid device made 
from cardiac muscle cells derived from 
human stem cells. 


Inspired by the shape and 
swimming motion of a zebrafish, 
the device has two layers of muscle cells 
on each side of the tail fin so that when 
one side contracts, the other stretches in 
a mechanoelectrical process that moves 
the fish though the water in a way that 
mimics a beating heart. The researchers also 
engineered an autonomous pacing node, like 
a pacemaker, which controls the frequency 


Long in the Tusk 


Tusks are an extreme example of evolutionary 
specialization. They evolved independently in 
a variety of mammals, from small hyraxes to 
massive elephants, and are used for burrowing, 
defense and sexual selection. But to investigate 
the ancient origins of mammal tusks, Megan 
Whitney and colleagues had to first define 
tusks as continuously growing incisors or 
canines that can be replaced when broken, are 
composed of dentine, and are attached to the 
jaw with flexible soft tissue ligaments that can 
accommodate the growth process. Teeth, on 
the other hand, are dentine covered in tough 
enamel so that they cannot grow continuously 
and are attached without ligaments. 


With this distinction in place, the researchers 
focused on Dicynodontia, an abundant pre- 
mammalian clade that lived 270 to 210 million 
years ago, which are distinguished by two 
tusks extending from turtle-like beaks. 
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and rhythm of contractions, allowing the 
fish to swim by itself for up to 100 days. 
Interestingly, the researchers found that the 
biohybrid fish gets more robust as it ages. 
Muscle contraction strength, maximum 
swimming speed, and muscle coordination 
all improved during the first month as the 
cardiac cells matured, allowing the device to 
eventually reach the swimming speed of a 
living zebrafish in the wild. 


In future research, the team plans to build 
even more complex biohybrid systems from 
human heart cells in their quest to create 
more complex artificial pumps and provide 
a platform to study human diseases like 
cardiac arrhythmias. 


Yong Lee K, Park S-J, Matthews DG, Kim SL, Antonio 
Marquez C, Zimmerman JF, Ardonha HAM, Kleber AG, 
Lauder GV, Parker KK (2022) An autonomously swimming 
biohybrid fish designed with human cardiac biophysics. 
Science 375:639-647 DOI: 10.1126/science.abh0474 


By analyzing wafer-thin slices of dicynodont 
tusks from ten different species and using 
micro-CT scans to examine tusk attachment 
to the jaw, the researchers determined that 
some species of dicynodonts developed the 
first true tusks. However, they were surprised 
to find that not all dicynodonts had tusks— 
some were just large teeth. 


The study suggests that in order to develop ever- 
growing tusks, soft tissue ligament attachment 
had to become a permanent condition and the 
rate of tooth replacement had to be reduced. 
These findings may help explain how and why 
tusks evolved independently in so many lineages 
of mammals and inform the evolutionary 
development of tusks in extant animals. 


Whitney MR, Angielczyk KD, Peecook BR, Sidor CA 
(2021) The evolution of the synapsid tusk: Insights 
from dicynodont therapsid tusk histology. Proc R Soc B 
288:20211670 DOI: 10.1098/rspb.2021.1670 


Keel Yong Lee, Sung-Jin Park, 
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HIGHLIGHTS FROM THE COLLECTIONS 


Flight of Fancy 


The Ornithology collection acquired four dioramas of 69 mounted specimens 
from the 1800s as a gift from Amy Krell. According to Curatorial Associate 
Jeremiah Trimble, “The specimens are very diverse and are mounted in lifelike 
positions and postures. The vast majority of species are from New England, 

but since there are no collections data associated with the specimens, they 
could have been acquired from further afield. There is at least one tropical 
species, the Brazilian tanager (Ramphocelus bresilius), but the most interesting 
birds are certainly the passenger pigeon (Ectopistes migratorius) and a heath hen 
(Tympanuchus cupido cupido), both extinct.” 


The specimens were prepared by Samuel Jillson, who lived from 
1827 to around 1887. Although little is known about who 
collected the specimens, where they were collected or for 
whom the dioramas were created, some specimens 
may have been collected by Jillson himself. He 
was one of the earliest and best-known 
taxidermists in the region and was even 
visited by Henry David Thoreau. As Thoreau 
noted in his journal: “Called at the shop where 
lately Samuel Jillson, now of Feltonville, set up 
birds, — for he is a taxidermist and very skillful; 
his own birds and with blow-guns, which he 
makes and sells, some seven feet long, of 
glass, using a clay ball. Is said to be a dead 
shot at six rods!” The specimens will be 
used for research and education. 


Jeremiah Trimble (2) 


Ruth Dixon Turner, one of Harvard's first tenured female professors, was the world’s expert 
on Teredinidae—shipworms—which are not worms at all, but marine bivalve mollusks that 
damage submerged wood by boring into it. Turner played a significant role in building the 
MCZ's collection of teredos and pholads, also known as piddocks, which burrow into mud 
or clay. Turner collected mollusks from 1953 to 1993, contributing organisms in 243 different 
families as well as many other non-mollusk invertebrates, including a type specimen of a 
deep-sea echinoderm, Xyloplax turnerae, that is associated with wood timbers and was 
named for her. This creature was so bizarre that it was initially considered as a sixth class of 
echinoderm, but now it is recognized as an aberrant sea star. 


“Turner's collecting methods included submerging boards and various species of 
wood, or wood treated with deterrents, for specific durations—generally years— 
and subsequently extracting the boring species inside,” says Curatorial Associate 
Jennifer Winifred Trimble. “Many of the wood boards that she used remain 

in the Malacology collection, even though they were broken up to extract the 
teredos.” In the collection, nearly all of the teredos and pholads are preserved in 
ethanol to allow for continued morphological and molecular research, extending 
the life and value of her scientific and collections contributions far beyond 
Turner's own lifetime. Today MCZbase, the collections database, has 3,830 
Pholadidae records and 11,908 Teredinidae records. 


Melissa Aja (2) 
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Staff Highlight 


Breda Zimkus, the new director of Collections Operations, 
has a long history with the MCZ. She first became associated 
with the Museum as a graduate student working on 

African amphibians with James Hanken and remained 

as a postdoctoral researcher. Wanting to use her degree 

and continue working with natural history collections, she 
accepted a project manager position to research and design 
the MCZ’s Cryogenic collection, which was launched in 2012. 


As director of Collections Operations, her mission is to 
help the MCZ embrace the vision of a 21st-century natural 
history museum. “The MCZ is a world-renowned center for 
research and education,” says Zimkus. “Our specimens are 
at the center, but our people are the heart of the MCZ. I’m 
really lucky to have a great team in Collections Operations. 
We coordinate the shared laboratories and facilities and manage MCZ-wide initiatives.” One of these initiatives is the redesign 
of MCZbase, which will enrich the museum-wide collections database to improve functionality and accessibility. Zimkus is also 
focused on initiatives that will make the MCZ a more diverse and welcoming place. 


But despite her familiarity with the MCZ, it still inspires wonder. “Any time | go into one of our collections, especially if I’m with 
a visitor, | feel like I’m seeing things for the first time. Our curatorial associates never cease to amaze me with something new 

or specimens with remarkable histories, such as birds owned by George Washington or fossils collected by Charles Darwin.” 
Another impressive aspect of the MCZ’s collections are the number of types, which are the actual specimens used to name and 
describe a species. “If you walk through Herpetology, for example, they’re marked by ribbons around the jars. You look around 
and see red and blue ribbons everywhere, and it’s absolutely incredible.” 


Mutually Beneficial Relationships 

Wateeetatcssaal Seterceee.. | fesse) =~ Natural history museums and zoos/aquariums are repositories of biological specimens— 
pootes “nt museums hold preserved specimens while zoos and aquariums care for living animals— 
and these organizations generate a wealth of valuable data about their collections. 
Museum records contain information such as when and where the animal was collected 
and by whom, and they make these specimens and related data available for researchers 
studying taxonomy, genetics, biogeography, ecosystems and biodiversity. Zoos, on the 
other hand, have extensive records on the animals in their care, such as life history, illnesses 
and treatments, behavior, breeding, blood chemistry and genetics. Partnerships between 
these organizations, if they exist at all, are often informal and information sharing ad hoc, 
but there is increasing interest in developing official, mutually beneficial partnerships. 


i 


The MCZ has received specimens from zoos and aquariums across the country and 
around the world. Some specimens, like a Caribbean monk seal provided by the New 
York Aquarium, are now extinct. The earliest donation on record is from 1929, when 

an American black bear was received from the Stone Zoo in Stoneham, Massachusetts, 
highlighting the long cooperation between the MCZ and Zoo New England, made 

up of Stone Zoo and Franklin Park Zoo in Boston, Massachusetts. “I think that as wild 
populations continually decrease, the benefits of zoo-museum partnerships will be 
increasingly important,’ says Mark Omura, curatorial associate in Mammalogy. “Because 


MCZ Mammalogy 8605 


aanaciaie wOpreN of these population declines and increasing regulation, it is becoming more difficult and 
moneoetnn less desirable to collect animals in the wild. And in addition to being used for anatomical 
=e and other studies, modern specimens contribute tissue samples that are cryogenically 
a preserved to keep DNA viable for genetic research long into the future.’ This gives the 


Animalia Chordata Mammalia Pinnipedia Phocid 


xen ar a SY animals a very long life, indeed, and could contribute to the conservation of the species 
and benefit society as a whole. 


Melissa Aja 
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PROJECTS & INITIATIVES 


Bringing Data into Focus 


. . . . . . . . . & I & Pron S —- ce * e = 

The MCZ has received National Science Foundation funding for three digitization grants » l a) (@ NS (G >) x (G 
that will create and serve specimen records, benefitting both science and society. a 7” 

i i SO PA SoA SA 

The Evolution and Development of the Vertebrate Brain 3) é ig 8 iG >) 5 ie 


The R. Glenn Northcutt Collection of Comparative Vertebrate Neuroanatomy and 

Embryology is the world’s largest and most taxonomically diverse collection of - | 
histological preparations of developing and adult vertebrate brains mounted on glass DS Gy DENG DILKG 
microscope slides, but the slides are fragile and access to them is difficult and time- —— || eee bi 
consuming. James Hanken is the Principal Investigator for Creating a Novel Museum- 
Based Resource for Neuroscience: Mass Whole-Slide Imaging of the R. Glenn Northcutt S) @ @ 5) WG SI bi] ie 
Collection of Comparative Vertebrate Neuroanatomy and Embryology, a three-year, ay a 
$651,747 grant. The project will use a high-throughput, semi-automated slide 
scanner to make high-resolution digital images of the approximately 33,000 
glass microscope slides in the Northcutt Collection. According to Hanken, 
“By utilizing a whole-slide-imaging workflow developed in collaboration 

with Harvard’s Center for Brain Science, the project will allow professional 
scientists, educators and students to easily and routinely access the slides’ 
content via high-resolution digital images.” 


Watching Out for the Bees 


While bees and other insects pollinate most wild plants and are critical to a large 
proportion of global food production, our understanding of the factors driving their 
declines is limited without data on the distribution of bee species and the behavioral 

‘ and anatomical traits that make them vulnerable or resilient to human-induced 

environmental changes. Naomi E. Pierce and Crystal Maier are the lead investigators 
for the three-year, $177,103 grant Extending Anthophila Research through Image and Trait 

Digitization (Big-Bee), which will digitally capture data and images from historic specimens in 

natural history collections, develop tools to measure bee traits from these images, and generate a comprehensive bee 

trait and image dataset to measure changes through time. In partnership with 13 institutions and US government 
agencies, the Big-Bee Thematic Collection Network will create over one million high-resolution 2D and 3D images of 
bee specimens representing over 5,000 worldwide bee species and engage the general public in crowdsourcing trait 
measurements and data transcription from images. 


Fast as Lightning 


Insects are the largest and most diverse class of animals and they play essential 

roles in ecosystems and the resulting services to society. Natural history museum 
entomological collections provide critical information about the past from which 
scientists can assess current and future global change impacts. Naomi E. Pierce and 
Crystal Maier are the lead investigators for the three-year, $111,116 grant LightningBug, 
an Integrated Pipeline to Overcome the Biodiversity Digitization Gap, which seeks to 
facilitate data acquisition from pinned insects in collections. “At present, only 5% of 
specimens have transcribed labels and less than 1% of specimens are imaged,” says 
Pierce. “The LightningBug project will break through this digitization bottleneck by 
establishing a semi-automated workflow involving advancements in robotic multi- 
view imaging, information extraction and 3D reconstruction.” The results will also have 
applications in areas like computer graphics, product imaging, motion pictures, 3D 
animation, virtual and augmented realities, and education. Colleagues from Yale University 
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PROJECTS & INITIATIVES 


MCZbase Redesign 
Lie a MCZbase, the Museum's centralized specimen database, contains 

BY records associated with specimens in ten research collections. It 

is currently undergoing a redesign to rework the web-based user 
interface, enhance access for users, improve digital accessibility 
and add new capabilities. Originally deployed in 2007, the code 
grew organically based on needs across the Museum. The redesign 
is unifying how the system works, facilitating the addition of 
new features, and improving usability across a variety of devices 
and screen sizes. Because it can be more easily used from mobile 
devices, the new MCZbase provides instantaneous and up-to-date 
access to data for researchers in the field, staff in the collections 
and students in their classes, making it much easier to discover and 
explore information about MCZ collections. 


The redesign project has been a long-term effort by Collections Operations staff, including Paul Morris, 
biodiversity informatics manager; Michelle Kennedy, collections information and database specialist; 
Brendan Haley, senior database manager; Breda Zimkus, director of Collections Operations, and her 
predecessor, Linda Ford. Other collections operations team members, including Jonathan Woodward, 
Jeremy Kisala, and Emily Blank, have been involved in the design process and tested redesigned 
components. The most visible and utilized public-facing pages—specimen search, specimen results and 
specimen details—went live in August 2022 and users have reported that MCZbase’s new presentation 
has greatly improved readability while delivering a higher density of information about the specimens. 


“The redesign effort has illuminated the enormous advantage of maintaining a database and data interface 
that can keep up with ever-changing standards, regulations and community concepts, as well as evolve with 
staff workflows and curatorial practices,” says Zimkus. The new and improved platform allows for deeper 
and more complex connections to external data aggregators, data authorities and other museums and 
increases the presence and importance of MCZ data in an ever-evolving extended specimen network. 


Ernst Mayr Library 


The Ernst Mayr Library supports the people and collections of the MCZ and the 
educational mission of the University by sharing print collections, archives and digital 
assets on site and online through the website, library guides and social media. After closing 
in March 2020, the library returned to regular visiting hours this year and course-related 
visits resumed. The staff answered over 2,500 research and reference queries, participated 
in orientation tours, and presented a new display in the library, The Art of Alexander Wilson 
and Titian Peale, featuring original artwork, books and archives from Special Collections. 
The library continues to enhance Biodiversity Heritage Library content while focusing on 
unique EML/MCZ collections, with 92 volumes added to BHL (9,603 pages) and over 5,000 
digitized pages of handwritten MCZ archives transcribed in the past year. 


This year library collections supported the development of exhibits and recognitions of 
notable people. In March, the Concord Museum opened the Alive with Birds exhibit that 
includes two items, William Brewster's 1886-1887 Journal and his Field Notes on New 
England Birds. |mages from library collections appeared in the exhibit Pasteur, Marcou & Co 
at the Grande Saline Museum in Salins-les-Bains, France, honoring Jules Marcou, the MCZ’s 
first librarian and lifelong friend of Louis Pasteur, and former MCZ Director James Hanken 
spoke about Marcou at events celebrating the 200th anniversary of Pasteur’s birth. As part of reviewing the 
public spaces in the library and ensuring the images presented are welcoming, portraits of Louis Agassiz 
were replaced with items from the Museum’ art collections, including portraits with signage describing the 
history of the people portrayed and their connections to the MCZ and the library. 
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Spotlight on MCZ Faculty-Curators 
In the HMSC Connects! podcasts, Stephanie E. Pierce 


VE talks about growing up in fossil-rich Alberta, Canada, 
Mi MSC and how she is paving the way for diversity in the male- 


conne cts | dominated field of paleontology. “It’s really important that 


PODCAST we break old historical patterns and diversify the field so 
that everyone can have access to fossils, to knowledge, and 
follow their passions.” 


HARVARD MUSEUMS»: SCIENCE & CULTURE 


MCZ Director Gonzalo Giribet recounts scouring the beach for shells while growing up south 
of Barcelona, Spain, which led to his career as a scientist. “Museums are a library for biodiversity,” 
Giribet says. “The specimens that we have in museums are an amazing resource, and in some 
places, this resource is untapped.’ His vision for the MCZ is to bring these untapped resources 
to the forefront for both researchers and the public. 


James Hanken discusses his early fascination with 
natural history, choosing between nature photography 
and academia, and seeing the potential in the Museum's collections. 
Reflecting on his 20 years as director of the MCZ, Hanken says that to 
push the boundaries of knowledge and make new discoveries, the key 
is to hire talented faculty-curators. “If you get creative people and give 
them the physical environment and support that they need to do 
their work, then you just stand back and get out of their way.” 


Stephen Vos 


Listen to these podcasts at hmsc.harvard.edu/podcast. 


MCZ History 


The second half of the 19th century saw the first marine laboratories in Europe, 
which were a new breed of research centers. In 1873, Louis Agassiz started a 
summer school on Penikese Island, Massachusetts, as an experiment that is now 
considered the predecessor of the first marine biological labs in the US. Soon after 
he died, his son Alexander became director at Penikese and of the MCZ. 


The Penikese school closed in 1875 followinga fire, L 

and Agassiz acquired a small peninsula in Newport, Alexander Agassiz in his lab 
Rhode Island, where he built a summer residence 

and a private laboratory. This facility, later referred to as the Newport Marine 
Laboratory, is now considered one of the very first modern marine laboratories 


in the US, preceding the established labs of the East Coast (including the Marine 
Biological Laboratory at Woods Hole) and the big three of the West Coast 
(SCRIPPS, Hopkins and Friday Harbor). The details and facilities of Agassiz’ 
laboratory were listed in the MCZ’s annual report of 1877. 


A peculiarity of Agassiz’ laboratory is that 

it combined research following the MCZ 
tradition and instruction following the 
Penikese experiment, and thus hosted both 
students of the MCZ and teachers. He provided “facilities for work to half a 
dozen teachers (three ladies and three gentlemen)” and as Agassiz himself 
described “it is my intention hereafter to divide the facilities at my command 
between students of the Museum and teachers of our common schools.” 
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AWARDS & RECOGNITION 


Stephanie E. Pierce 
Faculty-Curators 

Scott V. Edwards was elected as a 
member of the Royal Physiographic 
Society of Lund in honor of his 
scientific achievements and 
collaboration with University of 
Lund researchers. 


Hopi E. Hoekstra was elected to 

the 2021 class of the American 
Association for the Advancement of 
Science Fellows in Biological Sciences, 
honoring her outstanding scientific 
contributions. 


Javier Ortega-Hernandez was awarded 
a collaborative Human Frontier 
Science Program Early Career award 

to study the water-to-land transition 

in euarthropods. Ortega-Hernandez 
and Research Associate Rudy Lerosey- 
Aubril were awarded the Harvard 
Dean's Competitive Fund for Promising 
Scholarship to support investigating 

a new Cambrian site with exceptional 
fossil preservation. 


Stephanie E. Pierce was awarded 
tenure in January 2022. Pierce, along 
with postdoctoral fellows Megan 
Whitney and Peter Bishop, received 


Amandine Gillet 
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Australian Synchrotron competitively 
allocated beamtime for their project 
“Unlocking the microanatomy of the early 
tetrapod Ossinodus to reveal how vertebrates 
colonized the land.” 


Postdoctoral Researchers 


Jenny Chen received a National Institutes 
of Health Pathway to Independence Award 
to support her postdoctoral work on the 
genetics of social behavior evolution. 


Amandine Gillet was awarded the Marie 
Sklodowska—Curie Fellowship. 


Jean-Marc Lassance received the Ulysse 
Incentive Grant for Mobility in Scientific 
Research supported by the Fund for 
Scientific Research. 


Sarah R. Losso, Javier Ortega-Hernandez and 
Karma Nanglu during field work in Morocco 


Sarah R. Losso received the Sylvester-Bradley 
Award from the Palaeontological Association. 


Graduate Students 


Jenni Austiff, Molly Gabler-Smith, Landen 
Gozashti, Richard J. Knecht, Arianna Lord, 
Katy Loubet-Senear, Sophie MacRae 
Orzechowski, David Matthews, Shoyo 


Sato (2), Connor White (2), Brock Wooldridge, 
Maya Woolfolk and Mark Wright each 
received a Certificate in Distinction in Teaching 
from the Derek Bok Center. 


Landen Gozashti received a National Science 
Foundation Graduate Research Fellowships 
Program Honorable Mention. 


Olivia Harringmeyer was a Society for the 
Study of Evolution W. D. Hamilton Award 
Talk Finalist and received the Best Student 
Talk Award (2nd place) at the Population 
Genetics Group Conference. 


Catie Strong 


Olivia Harringmeyer, Connor White, and 
Mark Wright each received a Robert A. 
Chapman Memorial Scholarship for 
Vertebrate Locomotion from the Harvard 
Faculty of Arts and Sciences. 


Catie Strong received the Winifred Goldring 
Award, presented to an outstanding female 
student pursuing a career in paleontology, 
which is administered by the Association 

for Women Geoscientists and the 
Paleontological Society. 


Maya Woolfolk was awarded a Gilliam 
Fellowship for Advanced Study from the 
Howard Hughes Medical Institute, a National 
Science Foundation Graduate Research 
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Fellowship, and a Genetics 
Society of America Presidential 
Membership. 


Undergraduate Students 


Sorcha Rae Ashe was awarded a 
Hoopes Prize for her thesis project 
“Flying Colors: The Evolution of 
Wing Color and Color Vision in the 
Hyperdiverse Eumaeini Butterfly 
Tribe (Family: Lycaenidae).” 


Graham L. Friedman was 
inducted into the Harvard 
chapter of the Phi Beta Kappa 
honor society. 


Staff 


Many staff members celebrated 
long-term service anniversaries: 
Adam Baldinger, curatorial 
associate in Invertebrate 
Zoology (25 years); Paul Morris, biodiversity 
informatics manager (15); Jennifer Winifred 
Trimble, curatorial associate in Malacology 
(10); and Murat Recevik, curatorial assistant 
in Malacology (20). 


Jennifer Winifred Trimble was elected as 
a Society for the Preservation of Natural 
History Collections Member at Large. 


Jennifer Winifred Trimble 


Maya Woolfolk 
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GRANT RECIPIENTS 


Grants-in-Aid of Undergraduate Research 


GUR grants support research by Harvard College undergraduates under 
faculty supervision. Priority is given to projects that utilize MCZ research 
collections, laboratories and facilities. Support for these grants comes from 
the MCZ’s Myvanwy M. and George M. Dick Scholarship for Students. 


Copelatus briviori 


Recipient Academic Dept./ | Project Title Amount 


Sayali Sheth, Putnam recipient 


Maya Rayle, GUR recipient 


Faculty Sponsor 


Ned 


Ella M. Bradford OEB/Andrew Davies Understanding the role of forest clearings $1,000 
Beatrice H. Youd, GUR recipient in promoting biodiversity in rainforest 
ecosystems 
Henry Cerbone Engineering & Applied | Studying the spatial dynamics of ant colony $6,000 
Sciences/Robert distribution in a semiarid landscape 
Wood 
Karen E. Cortina OEB/Hopi Hoekstra Investigating the role of the motor cortex on the | $1,000 
dexterity of deer mice 
Karen E. Cortina OEB/Hopi Hoekstra Exploring the role of the motor cortex onthe — $1,000 
fine motor skill of deer mice 
Julia Doan OEB/George Lauder The hydrodynamic advantages of fish school $5,000 
swimming formation as it relates to energy 
expenditure 
Katherine M. Enright History of Science/ From natural history to national heritage: The $4,357 
Janet Browne politics and museum display of colonial-era 
natural history objects in Singapore 
Naomi Kaye Hegwood | OEB/Paul Moorcroft Using spaceborne Lidar data to explore the $1,000 
effects of environmental factors on maximum 
canopy height 
Magdalen M. Mercado | OEB/Stephanie Pierce | A quantitative analysis of forelimb morphology $1,000 
in extant quadrupeds and modern 
implications 
Magdalen M. Mercado | OEB/Stephanie Pierce | A quantitative and functional analysis of $5,000 
humeral morphologies across tetrapoda and 
implications for the evolution of mammals 
Logan T. Qualls OEB/Javier Ortega- Using parametric modeling to demonstrate the $5,000 
Hernandez evolutionary pathways of Radiodonta 
Maya Rayle OEB/James Hanken The evolution of salamander dentition $5,500 
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Gonzalo Giribet, Putnam recipient 


\ 
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Katrine Worsaae and Sandra Garcés 


Beatrice H. Youd, GUR recipient 
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Salvelinus fontinalis by Ashley M. Schreiber, GUR recipient 


Recipient 


Academic Dept./ 


Faculty Sponsor 


Project Title 


Aratus pisonii by Jonas Geburzi, Putnam recipient 


Amount 


GRANTS 


Katherine M. Enright, GUR recipient 


John Emory Sabatini OEB/Hopi Hoekstra The evolution of vocal behaviors in $1,000 
deer mice 
Ashley M. Schreiber OEB/George Lauder Moving beyond the respirometer, correlating $3,200 
body movements to metabolic rate in fish 
Jonathan Sedano Human Evolutionary | Morphological and genetic analysis of $5,000 
Biology/Terence metacarpals, metatarsals and phalanges in 
Capellini human embryos 
Samantha E. Tseng OEB/Mansi Srivastava | Molecular markers of hunger in aquatic $1,000 < 
invertebrates 2 
S 
Chase T. Van Amburg OEB/Naomi Pierce Thermal regulation of domatia in whistling $6,000 . 
thorn acacias g 
Alan C. Wang OEB/Andrew The effect of exertion on heart rate and heart $5,240 3 
Biewener rate variability in cockatiels (N. hollandicus) = 
Madeleine E.Waskom | OEB/Javier Ortega- Using computed tomography to understand $1,000 
Hernandez trilobite morphology from the Walcott-Rust 
quarry, and quantifying rates of pyritization 
through experimental decay and computed 
tomography 
Madeleine E.Waskom — OEB/Javier Ortega- Taphonomic decay study of Triops in sediment | $5,270 
Hernandez using micro-computed tomography 
Olivia Yoo OEB/Hopi Hoekstra Image analysis pipeline development to identify | $1,000 
brain regions associated with skilled motor 
behavior 
Beatrice H. Youd OEB/Andrew Davies Measuring aboveground carbon sequestration $1,000 
in Odzala-Kokoua National Park 
Total Awards $65,567 


GUR recipient 


Henry Cerbone, GUR recipient 


Madeleine E. Waskom, GUR recipient 


Nina Chung 


Crystal Maier, Jocelyn Wang, Richard J. Knecht, 
Chase T. Van Amburg (GUR recipient) and Nina Chung 


Henry Cerbone (front), GUR recipient 
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Olivia Olson, 
EMG recipient 


Gunnar Kramer, Putnam recipient 


GRANTS 


Baeolophus ridgwayi 


Aluska Santos, EMG recipient 


Mustela macrodon 


Marilia Pessoa Silva, EMG recipient 


Ernst Mayr Travel Grants in Animal Systematics 


Ernst Mayr Grants (EMG) support travel for research in animal systematics and are 
open to the scientific community worldwide. The principal objective of these grants is 
to stimulate taxonomic work on neglected taxa and/or poorly described species. Ernst 
Mayr Grants typically facilitate visits to institutional collections, with preference given 
to research that uses MCZ’s collections. These grants are made possible by a gift from 
professor and former MCZ Director Ernst Mayr. 


David Chamé-Vazquez 


Adaiane C. M. Jacobina 


Adrian Gomez Jacome 


Bryan Jennings 


Gabrielle Jorge de Melo 


Lech Karpinski 


Lawrence Kirkendall 


Natalia Ladino 


Aline Lira 


Yesenia Marquez Lopez 


Omar Ojeda Gomez 


Olivia Olson 


Marilia Pessoa Silva 


Jordan Rainey 


Aluska Santos 


Natalie Saxton 
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Biological Research 
Centre of the North- 
West, Mexico 


Federal University of 
Parana, Brazil 


National Autonomous 
University of Mexico 


University of 
California, Riverside 


National Institute for 
Research in the Amazon 


Polish Academy of 
Sciences 


University of Bergen, 
Norway 


Federal University of 
Parana, Brazil 


Rural Federal 
University of 
Pernambuco, Brazil 


Metropolitan 
Autonomous 
University, Mexico 


Metropolitan 
Autonomous 
University, Mexico 


Middlebury College 


University of Sao 
Paulo, Brazil 


Montana State 
University 


Federal University of 
Parana, Brazil 


Case Western Reserve 
University 


The spider family Plectreuridae Simon, 1893 
(Araneae) in North America 


Cladistic analysis of Leptoschoinina Lacordaire, 


1865 (Coleoptera: Curculionidae: Baridinae) 


Review of Bittacus Latreille (Mecoptera: Bittacidae) 


from North America, including Mexico 


Taxonomic revision of two species complexes in 


the scincid lizard genus Lerista 


Taxonomic revision of Scirtes Illiger, 1807 
(Coleoptera: Scirtidae) from Brazil 


Longhorned beetles (Coleoptera: 
Cerambycidae) of the tribes Trachyderini, 
Callidiini (Cerambycinae), and Dorcadionini 
(Lamiinae) of Central Asia 


The missing piece of the puzzle: The Chapuis 
Platypodinae in the Royal Belgian Institute of 
Natural Sciences 


Taxonomic revision of Prionopelta Mayr, 1866 
(Formicidae: Amblyoponinae) 


Systematics and natural history of Udeus 


Champion, 1902 (Curculionidae: Curculioninae: 


Eugnomini) 


Taxonomic revision of owlflies of the 
subfamily Ascalaphinae (Neuroptera: 
Myrmeleontidae) of Mexico 


Taxonomy and systematics of the family 
Eulimidae (Mollusca: Gastropoda) in the 
tropical Eastern Pacific 


Sea minks (Neovison/Neogale macrodon) in 
context: Ecology, phylogeny, and extinction 


Cladistic analysis of the genus Pseudopilanus 


Beier, 1957 (Pseudoscorpiones: Chernetidae), 


with phylogeographic analysis of Brazilian 
populations 


Revision of the West Indian Belonuchus 


(Coleoptera: Staphylinidae Staphylininae) and 
an analysis of their phylogenetic placement in 


relation to mainland species 


Taxonomic revision of Acanthoscelides, the 
largest Neotropical genus of seed-beetles 
(Chrysomelidae: Bruchinae) 


Study of historic Australasian Scarabaeinae 
holdings in the Museum of Comparative 
Zoology, Harvard 


$1,940 


$2,000 


$1,800 


$2,000 


$2,000 


$1,750 


$1,600 


$2,000 


$2,000 


$1,500 


$2,000 


$950 


$1,750 


$1,897 


$1,000 


$1,700 


Recipient Institutional Project Title Amount 
’ Affiliation 
| 
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National Centre for 
Biological Sciences, 
Tata Institute of 
Fundamental Research 


Sayali Sheth 


Itzahi Silva Morales The College of the 


South Border, Mexico 


Geusivam Soares State University of 


Campinas, Brazil 


Jack Stack Virginia Polytechnic 
Institute and State 


University 


Putnam Expedition Grants 


Revision of aspidosiphonids (Sipuncula: 
Aspidosiphonidae) deposited at the Museum of 
Comparative Zoology, Harvard 


Revision of genera Chauhanellus Bychowsky 
& Nagibina, 1969 and Hamatopeduncularia 
Yamaguti, 1953 


The paleobiology of ancient ray-finned fishes 
(Actinopterygii) implies that jaw mobility 
evolved in the Late Paleozoic 


Total Awards 
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Eodorcadion spp. by Lech Karpinski, EMG recipient 


Recipient Institutional Project Title Amount 
Affiliation 


A study of Himalayan Copelatus Erichson 1832 
(Coleoptera: Dytiscidae) deposited in National 
Museum, Czech Republic 


$2,000 


$1,900 


$2,000 


$2,000 


$35,787 


Putnam Expedition Grants are intended to support MCZ faculty-curators, postdoctoral 
fellows and graduate students in collecting specimens and data relating to the study of 
comparative zoology. Priority is given to projects that collect living specimens in regions 


where habitats are threatened or fossil specimens in regions most likely to hold important 


clues for unraveling evolutionary strategies. These grants are made possible by a gift from 
Mr. George Putnam Jr., AB 1949 and MBA 1951, and Mrs. Nancy Putnam. 


Recipient MCZ Department/ | Project Title Amount 
Faculty Sponsor 


Brian D. Farrell Entomology 


Invertebrate Zoology/ 
Gonzalo Giribet 


Jonas Geburzi 


Gunnar Kramer Ornithology/Scott 
Edwards 

Sophie MacRae Ornithology/Scott 

Orzechowski Edwards 

Naomi E. Pierce Entomology 


Invertebrate Zoology/ 
Gonzalo Giribet 


Paula Rodriguez Flores 


Diego F.B. Vaz Ichthyology/George 
Lauder 
ent 
_ cre ot 


The genomic basis of insect-plant coevolution: $12,816 
The Tetraopes-Asclepias arms race 

Up to the North and down from the trees: Genetic | $5,157 
signatures of a century-long range expansion in 

mangrove tree crabs 

Untangling the roles of genetic and regulatory mech- | $1,200 
anisms in adaptive responses to climate change 
Understanding regulatory and adaptive processes $9,400 
shaping neo-sex chromosome evolution in 

Australian honeyeaters 

Bees from East Africa $10,000 
Diversity screening of mutualism: Collecting $13,775 
crustacean samples and symbiotic data from the 

Marianas, Guam 

Taxonomic review of fish species of Eviota from $10,440 
Guam, Micronesia 

Total Awards $62,788 


GRANTS 


Paula Rodriguez Flores, 
Putnam recipient 


Gunnar Kramer, Putnam 
recipient, and Nicole Mejia 


Eviota prasites 


Jack Stack, EMG recipient 
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Diego F. B. Vaz, 
Putnam recipient 
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BIOLOGY 
LETTERS 


PUBLISHING 


@ 11, Number 5 


Ecology and Evolution ans 2 


Editors-in-Chief 


PUBLICATIONS IN 2021 


- Alcott DJ, Goerig E, Rillahan C, He P, Castro-Santos T 
(2021) Tide gates form physical and ecological obstacles 
to river herring (Alosa spp.) spawning migrations. Can J 
Fish Aquat 78:869-880 DOI: 10.1139/cjfas-2020-0347 


» Baker CM, Buckman-Young RS, Costa CS, Giribet 

G (2021) Phylogenomic analysis of velvet worms 
(Onychophora) uncovers an evolutionary radiation in the 
Neotropics. Mol Biol Evol 38:5391-5404 DOI: 10.1093/ 
molbev/msab251 


» Benavides LR, Daniels SR, Giribet G (2021) 
Understanding the real magnitude of the arachnid 

order Ricinulei through deep Sanger sequencing across 
its distribution range and phylogenomics, with the 
formalization of the first species from the Lesser Antilles. 
J Zool Syst Evol Res 59:1850-1873 DOI: 10.1111/jzs.12546 


» Benavides LR, Jiang C, Giribet G (2021) Mimopidae 
is the sister group to all other scolopendromorph 
centipedes (Chilopoda, Scolopendromorpha): A 
phylotranscriptomic approach. Org Divers Evol 21:591- 
598 DOI: 10.1007/s13127-021-00502-2 


» Benavides LR, Pinto-da-Rocha R, Giribet G (2021) The 
phylogeny and evolution of the flashiest of the armored 
harvestmen (Arachnida: Opiliones). Syst Biol 70:648-659 
DOI: 10.1093/sysbio/syaa080 


- Berlinger F, Saadat M, Haj-Hariri H, Lauder GV, Nagpal 
R (2021) Fish-like three-dimensional swimming with an 
autonomous, multi-fin, and biomimetic robot. Bioinspir 
Biomim 16:026018 DOI: 10.1088/1748-3190/abd013 


* Bicknell RDC, Holmes JD, Edgecombe GD, Losso 

SR, Ortega-Hernandez J, Wroe S, Paterson JR (2021) 
Biomechanical analysis of Cambrian euarthropod limbs 
reveal their effectiveness in mastication and durophagy. 
Proc R Soc B 288:20202075 DOI: 10.1098/rspb.2020.2075 


- Bicknell RDC, Ortega-Hernandez J, Edgecombe 

GD, Gaines RR, Paterson JR (2021) Central nervous 
system of a 310-m.y.-old horseshoe crab: Expanding the 
taphonomic window for nervous system preservation. 
Geology 49:1381-1385 DOI: 10.1130/G49193.1 


* Bishop P}, Falisse A, De Groote F, Hutchinson JR (2021) 
Predictive simulations of musculoskeletal function and 
jumping performance in a generalized bird. Integr Org Biol 
3:0bab006 DOI: 10.1093/iob/obab006 


* Bishop P}, Falisse A, De Groote F, Hutchinson JR (2021) 
Predictive simulations of running gait reveal a critical 
dynamic role for the tail in bipedal dinosaur locomotion. 
Sci Adv 7:abi7348 DOI: 10.1126/sciadv.abi7348 


* Bishop PJ, Michel KB, Falisse A, Cuff AR, Allen VR, 

De Groote F, Hutchinson JR (2021) Computational 
modelling of muscle fibre operating ranges in the 
hindlimb of a small ground bird (Eudromia elegans), with 
implications for modelling locomotion in extinct species. 
PLoS Comput Biol 17:1008843 DOI: 10.1371/journal. 
pcbi.1008843 


* Bishop PJ, Wright MA, Pierce SE (2021) Whole-limb 
scaling of muscle mass and force-generating capacity in 
amniotes. Peer] 9:e12574 DOI: 10.7717/peerj.12574 
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« Bravo GA, Schmitt CJ, Edwards SV (2021) What have 
we learned from the first 500 avian genomes? Annu 
Rev Ecol Evol Syst 52:611-639 DOK: 10.1146/annurev- 
ecolsys-012121-085928 


 Brenneis G, Schwentner M, Giribet G, Beltz BS (2021) 
Insights into the genetic regulatory network underlying 
neurogenesis in the parthenogenetic marbled crayfish 
Procambarus virginalis. Dev Neurobiol 81:939-974 DOI: 
10.1002/dneu.22852 


* Caldwell MW, Simoes TR, Palci A, Garberoglio F, 
Reisz R, Lee MSY, Nydam RL (2021) Tetrapodophis 
amplectus is not a snake: Reassessment of 

the osteology, phylogeny and functional 
morphology of an Early Cretaceous dolichosaurid 
lizard. J Syst Palaeonto! 19:893-952 DOI: 
10.1080/14772019.2021.1983044 


» Card DC, Shapiro B, Giribet G, Moritz C, Edwards SV 
(2021) Museum genomics. Annu Rev Genet 55:633-659 
DOI: 10.1146/annurev-genet-07 17 19-020506 


* Card DC, Vonk FJ, Smalbrugge S, Casewell NR, Wiister 
W, Castoe TA, Schuett GW, Booth W (2021) Genome- 
wide data implicate terminal fusion automixis in king 
cobra facultative parthenogenesis. Sci Rep 11:7271 DOI: 
10.1038/s41598-021-86373-1 


* Chamorro ML, de Medeiros BAS, Farrell BD (2021) First 
phylogenetic analysis of Dryophthorinae (Coleoptera, 
Curculionidae) based on structural alignment of 
ribosomal DNA reveals Cenozoic diversification. Eco! Evol 
11:1984-1998 DOI: 10.1002/ece3.7131 


* Chen Y-J, Kim SI, Wan X (2021) Mitochondrial 
genomes of the Dorcus velutinus complex (Coleoptera: 
Lucanidae) with the large intergenic spacer showing 
unique short sequence repeats and their implications 
for systematics. J Asia Pac Entomol 24:493-501 DOI: 
10.1016/j.aspen.2020.08.015 


« Costa CS, Giribet G (2021) Panamanian velvet worms 
in the genus Epiperipatus, with notes on their taxonomy 
and distribution and the description of a new species 
(Onychophora: Peripatidae). Invertebr Biol 140:e12336 
DOI: 10.1111/ivb.12336 


* Costa CS, Giribet G, Pinto-da-Rocha R (2021) 
Morphological and molecular phylogeny of Epiperipatus 
(Onychophora: Peripatidae): A combined approach. Zool J 
Linnean Soc 192:763-793 DOK: 10.1093/zoolinnean/zlaa100 


» Cunha TJ, Reimer JD, Giribet G (2021) Investigating 
sources of conflict in deep phylogenomics of 
vetigastropod snails. Syst Biol 71:1009-1022 DOI: 
10.1093/sysbio/syab071 


» Derkarabetian S (2021) Phylum Arthropoda: Chelicerata. 
In: Invertebrate Zoology: A Tree of Life Approach (eds. 
Schierwater B, DeSalle R). CRC Press: Florida DOI: 
10.1201/9780429159053 


» Derkarabetian S, Baker CM, Giribet G (2021) Complex 
patterns of Gondwanan biogeography revealed in a 
dispersal-limited arachnid. J Biogeogr 48:1336—1352 DOI: 
10.1111 /jbi.14080 
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» Derkarabetian S, Baker CM, Hedin M, Prieto CE, 
Giribet G (2021) Phylogenomic re-evaluation of 
Triaenonychoidea (Opiliones: Laniatores), and systematics 
of Triaenonychidae, including new families, genera and 
species. Invertebr Syst 35:133-157 DOI: 10.1071/1S20047 


- Di Santo V, Goerig E, Wainwright DK, Akanyeti O, Liao 
JC, Castro-Santos T, Lauder GV (2021) Convergence of 
undulatory swimming kinematics across a diversity of 
fishes. Proc Natl Acad Sci USA 118:e2113206118 DOI: 
10.1073/pnas.2113206118 


* Dickson BV, Clack JA, Smithson TR, Pierce SE (2021) 
Functional adaptive landscapes predict terrestrial 
capacity at the origin of limbs. Nature 589:242-245 DOI: 
10.1038/s41586-020-2974-5 


* Dolinay M, Neéas T, Zimkus BM, Schmitz A, Fokam EB, 
Lemmon EM, Lemmon AR, Gvozdik V (2021) Gene flow 
in phylogenomics: Sequence capture resolves species 
limits and biogeography of Afromontane forest endemic 
frogs from the Cameroon Highlands. Mol Phylogenet Evol 
163:107258 DOI: 10.1016/j.ympev.2021.107258 


- Feng §S, Stiller J, Deng Y, Armstrong J and 147 others 
including Cloutier A, Edwards SV (2021) Author 
correction: Dense sampling of bird diversity increases 
power of comparative genomics. Nature 592:E24 DOI: 
10.1038/s41586-02 1-03473-8 


¢ Fernandez-Vilert R, Giribet G, Salvador X, Moles J 
(2021) Assessing the systematics of Tylodinidae in 

the Mediterranean Sea and Eastern Atlantic Ocean: 
Resurrecting Tylodina rafinesquii Philippi, 1836 
(Heterobranchia: Umbraculida). J Mollus Stud 87:eyaa031 
DOI: 10.1093/mollus/eyaa031 


- Ferreira A, Ferrao M (2021) Rhinella gr. margaritifera 
breeding site. Natural History Notes. Herpeto! Rev 52:380 


» Fish FE, Rybczynski N, Lauder GV, Christina MD (2021) 
The role of the tail or lack thereof in the evolution of 
tetrapod aquatic propulsion. Integr Comp Biol 61:398-413 
DOI: 10.1093/icb/icab021 


» Gabler-Smith MK, Wainwright DK, Wong GA, Lauder 
GV (2021) Dermal denticle diversity in sharks: Novel 
patterns on the interbranchial skin. Integr Org Biol 
3:0bab034 DOI: 10.1093/iob/obab034 


» Giribet G, Baker CM, Brouste D (2021) Martensopsalis, 
a new genus of Neopilionidae from New Caledonia 
(Opiliones: Eupnoi). Zootaxa 4984:98-107 DOI: 
10.11646/zootaxa.4984.1.9 


« Giribet G, Baker CM, Sharma PP (2021) A revised 
phylogeny of the New Caledonian endemic genus 
Troglosiro (Opiliones: Cyphophthalmi: Troglosironidae) 
with the description of four new species. Invertebr Syst 
35:59-89 DOI: 10.1071/1S20042 


« Giribet G, Moreno-Gonzalez JA (2021) Notes on 
brooding in the arachnid order Schizomida. J Arachnol 
49:410-414 DOI: 10.1636/JoA-S-20-091 


- Giribet G, Sheridan K, Baker CM, Painting C), Holwell 
Gl, Sirvid PJ, Hormiga G (2021) A molecular phylogeny 
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of the circum-Antarctic Opiliones family Neopilionidae. 


Invertebr Syst 35:827-849 DOI: 10.1071/1S21012 | BIOLOGY 


LETTERS 
» Grewe F, Kronforst MR, Pierce NE, Moreau CS (2021) 


Museum genomics reveals the Xerces blue butterfly 
(Glaucopsyche xerces) was a distinct species driven 
to extinction. Biol Lett 17:20210123 DOI: 10.1098/ 
rsbl.2021.0123 


- Hager ER, Hoekstra HE (2021) Tail length evolution in 
deer mice: Linking morphology, behavior and function. 
Integr Comp Biol 61:385-397 DOI: 10.1093/icb/icab030 


» Hanken J (2021) David B. Wake: Why are there so many 
different kinds of organisms (but especially salamanders)? 
Proc Natl Acad Sci USA 118:e2110321118 DOI: 10.1073/ 
pnas.2110321118 


» Harringmeyer OS, Woolfolk ML, Hoekstra HE (2021) 
Fishing for the genetic basis of migratory behavior. Cell 
184:303-—305 DOI: 10.1016/j.cell.2020.12.037 


* Hilton EJ, Konstantinidis P, Williston A (2021) Osteology 
of Parabrotula plagiophthalmus (Ophidiiformes: 
Bythitoidei: Bythitidae). Breviora 569:1-18 DOI: 
10.3099/0006-9698-569.1.1 


» Hunter AW, Ortega-Hernandez J (2021) A new 
somasteroid from the Fezouata Lagerstatte in Morocco 
and the early Ordovician origin of Asterozoa. Biol Lett 
17:20200809 DOI: 10.1098/rsbl.2020.0809 


* Jiao DG, Pates S, Lerosey-Aubril R, Ortega-Hernandez 
J, Yang J, Lan T, Zhang XG (2021) New multipodomerous 
appendages of stem group euarthropods from the 
Cambrian (Stage 4) Guanshan Konservat-Lagerstatte. R 
Soc Open Sci 8:211134 DOI: 10.1098/rsos.211134 
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- Jiao DG, Pates S, Lerosey-Aubril R, Ortega-Hernandez 
J, Yang J, Lan T, Zhang XG (2021) The endemic radiodonts 
of the Cambrian Stage 4 Guanshan Biota of South 

China. Acta Palaeontol Pol 66:255—274 DOI: 10.4202/ 
app.00870.2020 


« Jones KE, Brocklehurst RJ, Pierce SE (2021) AutoBend: 
An automated approach for estimating intervertebral 
joint function from bone-only models. Integr Org Biol 
3:0bab026 DOI: 10.1093/iob/obab026 


* Jones KE, Dickson BV, Angielczyk KD, Pierce SE (2021) 
Adaptive landscapes challenge the “lateral-to-sagittal” 
paradigm for mammalian vertebral evolution. Curr Biol 
31:1-10 DOK: 10.1016/j.cub.2021.02.009 


Insect 
Conservation 
and Diversity 
- Jourjine N, Hoekstra HE (2021) Expanding evolutionary ~ 
neuroscience: Insights from comparing variation 

in behavior. Neuron 2:1084-1099 DOI: 10.1016/j. 
neuron.2021.02.002 


* Kajihara H, Grygier MJ, Andrade SCS and 21 

others including Giribet G (2021) Case 3849 — 
Emplectonematidae Birger, 1904 and Emplectonema 
Stimpson, 1857 (Nemertea, Monostilifera): Proposed 
conservation of current usage by reversal of precedence of 
the family name with respect to Eunemertidae Joubin, 1894 
and designation of a new type species for the genus. Bull 
Zool Nomend! 78:184—200 DOI: 10.21805/bzn.v78.a045 
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« Kallal RJ, Kulkarni SS, Dimitrov D, Benavides 

LR, Arnedo MA, Giribet G, Hormiga G (2021) 
Converging on the orb: Denser taxon sampling 
elucidates spider phylogeny and new analytical 
methods support repeated evolution of the orb 
web. Cladistics 37:298-316 DOI: 10.1111/cla.12439 


« Kimura JO, Ricci L, Srivastava M (2021) 
Embryonic development in the acoel Hofstenia 
miamia. Development 148:dev188656 DOI: 
10.1242/dev.188656 


* Kulkarni SS, Kallal RJ, Wood HM, Dimitrov 

D, Giribet G, Hormiga G (2021) Interrogating 
genomic-scale data to resolve recalcitrant nodes 
in the Spider Tree of Life. Mol Biol Evol 38:891-903 
DOI: 10.1093/molbev/msaa251 


» Kury AB, Mendes AC, Cardoso L, Kury MS, 
Granado AA, Giribet G (2021) WCO: World 
Catalogue of Opiliones (version 2021-02-10). In 
Species 2000 & ITIS Catalogue of Life, 2021-02-10 
(eds. Roskov Y, Owe G, Orrell T, Nicolson D, Bailly 
N, Kirk PM, Bourgoin T, DeWalt RE, Decock W, 
van Nieukerken EJ, Penev L). Digital resource at 
catalogueoflife.org. Naturalis: Leiden 


» Lai AKM, Dick TJM, Biewener AA, Wakeling 

JM (2021) Task-dependent recruitment across 
ankle extensor muscles and between mechanical 
demands is driven by the metabolic cost of muscle 
contraction. J R Soc Interface 18:20200765 DOI: 
10.1098/rsif.2020.0765 


» Lai AKM, Dick TJM, Brown NAT, Biewener AA, 
Wakeling JM (2021) Lower-limb muscle function 
is influenced by changing mechanical demands in 
cycling. J Exp Biol 224:jeb.228221 DOI: 10.1242/ 
jeb.228221 


» Lamichhaney S, Catullo R, Keogh K, Clulow S, 
Edwards SV (2021) A bird-like genome from a 
frog: Mechanisms of genome size reduction in the 
ornate burrowing frog, Platyplectrum ornatum. 
Proc Natl Acad Sci USA 118:e2011649118 DOI: 
10.1073/pnas.2011649118 


» Lee RH, Morgan B, Liu C, Fellowes JR, Guénard 
B (2021) Secondary forest succession buffers 
extreme temperature impacts on subtropical 
Asian ants. Ecol Monogr 9:e01480 DOI: 10.1002/ 
ecm.1480 


» Leibach WW, Lerosey-Aubril R, Whitaker 

AF, Schiffbauer JD, Kimmig J (2021) First 
palaeoscolecid from the Cambrian (Miaolingian, 
Drumian) Marjum Formation of western Utah, 
USA. Acta Palaeontol Pol 66:663—678 DOI: 
10.4202/app.00875.2021 


» Lerosey-Aubril R, Laibl L (2021) Protaspid larvae 
are unique to trilobites. Arthropod Struct Dev 
63:101059 DOI: 10.1016/j.asd.202 1.101059 


- Liénard MA, Bernard GD, Allen A, Lassance 
J-M, Song S, Childers RR, Yu N, Ye D, 
Stephenson A, Valencia-Montoya WA, 
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Salzman S, Whitaker MRL, Calonje M, Zhang 
F, Pierce NE (2021) The evolution of red color 
vision is linked to coordinated rhodopsin 
tuning in lycaenid butterflies. Proc Nat! Acad 
Sci USA 118:e2008986118 DOI: 10.1073/ 
pnas.2008986118 


« Mangano MG, Pifuela L, Buatois LA, Ortega- 
Hernandez J, Rodriguez-Tovar FJ, Garcia-Ram JC 
(2021) Paleoecologic and paleoenvironmental 
implications of a new trace fossil recording 
infaunal moulting in Devonian marginal-marine 
settings. Palaeogeogr Palaeoclimatol Palaeoecol 
561:110043 DOI: 10.1016/j.palaeo.2020.110043 


» Mann A, Dudgeon TW, Henrici A, Berman DS, 
Pierce SE (2021) Digit and ungual morphology 
suggest adaptations for scansoriality in the 

late Carboniferous eureptile Anthracodromeus 
longipes. Front Earth Sci 9:675337 DOI: 10.3389/ 
feart.2021.675337 


» Mapalo MA, Robin N, Boudinot BE, Ortega- 
Hernandez J, Barden PA (2021) A tardigrade in 
Dominican amber. Proc R Soc B 288:20211760 
DOI: 10.1098/rspb.2021.1760 


» Martinez R, Sim6es TR, Sobral G, Apesteguia S 
(2021) A Triassic stem lepidosaur illuminates the 
origin of lizard-like reptiles. Nature 597:235-238 

DOI: 10.1038/s41586-021-03834-3 


» Matthews DG, Lauder GV (2021) Fin-fin 
interactions during locomotion in a simplified 
biomimetic fish model. Bioinspir Biomim 
16:046023 DOI: 10.1088/1748-3190/ac03a8 


» Melo-Sampaio PR, Ferrao M, Moraes LJCL (2021) 
A new species of Osteocephalus Steindachner, 
1862 (Anura, Hylidae) from Brazilian Amazonia. 
Breviora 572 DOI: 10.3099/0006-9698-572.1.1 


» Miao BG, Peng YQ, Yang DR, Guénard B, Liu C 
(2021) Diversity begets diversity: Low resource 
heterogeneity reduces the diversity of nut-nesting 
ants in the rubber plantations. Insect Sci 29:932- 
941 DOI: 10.1111/1744-7917.12964 


* Moles J, Cunha TJ, Lemer S, Combosch 

DJ, Giribet G (2021) Tightening the girdle: 
Phylotranscriptomics of Polyplacophora. J Mollus 
Stud 87:eyab019 DOI: 10.1093/mollus/eyab019 


* Moles J, Derkarabetian S, Schiaparelli S, Schrddl 
M, Troncoso JS, Wilson NG, Giribet G (2021) 

An approach using ddRADseq and machine 
learning for understanding speciation in Antarctic 
Antarctophilinidae gastropods. Sci Rep 11:8473 
DOI: 10.1038/s41598-021-87244-5 


» Moles J, Giribet G (2021) A polyvalent and 
universal tool for genomic studies in gastropod 
molluscs (Heterobranchia). Mol Phylogenet Evol 
155:106996 DOI: 10.1016/j.ympev.2020.106996 


« Molnar JL, Hutchinson JR, Diogo R, Clack 
JA, Pierce SE (2021) Evolution of forelimb 


musculoskeletal function across the fish-to- 
tetrapod transition. Sci Adv 7:eabd7457 DOI: 
10.1126/sciadv.abd7457 


* Morris ZS, Vliet KA, Abzhanov A, Pierce SE 
(2021) Developmental origins of the crocodylian 
skull table and platyrostral face. Anat Rec 1-16 
DOI: 10.1002/ar.24802 


« Oliver JD, Jones KE, Pierce SE, Hautier L (2021) 
Size and shape regional differentiation during the 
development of the spine in the nine-banded 
armadillo (Dasypus novemcinctus). Evol Dev 
23:496-512 DOI: 10.1111/ede.12393 


» Parry LA, Lerosey-Aubril R, Weaver JC, Ortega- 
Hernandez J (2021) Cambrian comb jellies from 
Utah illuminate the early evolution of nervous 
and sensory systems in ctenophores. iScience 
24:102943 DOI: 10.1016/j.isci.2021.102943 


» Pates S, Lerosey-Aubril R, Daley AC, Kier C, 
Bonino E, Ortega-Hernandez J (2021) The diverse 
radiodont fauna from the Marjum Formation of 
Utah, USA (Cambrian: Drumian). Peer] 9:e10509 
DOI: 10.7717/peerj.10509 


» Perez-Martinez CA, Kamath A, Herrel A, 
Losos JB (2021) The anoles of La Selva: Niche 
partitioning and ecological morphology ina 
mainland community of anolis lizards. Breviora 
570:1-27 DOI: 10.3099/0006-9698-570.1.1 


» Regnault S, Fahn-Lai P, Pierce SE (2021) 
Validation of an echidna forelimb musculoskeletal 
model using XROMM and diceCT. Front 

Bioeng Biotechnol 9:751518 DOI: 10.3389/ 
fbioe.2021.751518 


¢ Ricci L, Srivastava M (2021) Transgenesis in the 
acoel worm Hofstenia miamia. Dev Cell 56:3160- 
3170 DOI: 10.1016/j.devcel.2021.10.012 


+ Richards HL, Bishop PJ, Hocking DP, Adams JW, 
Evans AR (2021) Low elbow mobility indicates 
unique forelimb posture and function in a giant 
extinct marsupial. J Anat 238:1425-1441 DOI: 
10.1111/joa.13389 


» Rodel M-O, Adum GB, Aruna E, and 26 others 
including Zimkus BM (2021) Diversity, threats 
and conservation of western and central African 
amphibians. In Status and threats of Afrotropical 
Amphibians—Sub-Saharan Africa, Madagascar, 
Western Indian Ocean Islands. Amphibian 
Biology, Volume 11, Part 7 Status of Conservation 
and Decline of Amphibians: Eastern Hemisphere. 
Frankfurt Contributions to Natural History, 

Vol. 78 (eds. Heatwole H, Rodel M-O). Edition 
Chimaira: Frankfurt 


 Rodriguez-Flores PC, Macpherson E, 
Machordom A (2021) Revision of the squat 
lobsters of the genus Phylladiorhynchus Baba, 

1969 (Crustacea, Decapoda, Galatheidae) with the 
description of 41 new species. Zootaxa 5008:1-159 
DOI: 10.11646/zootaxa.5008.1.1 


el 
> ~e 


» Rodriguez Flores PC, Recuero E (2021) On the 
larva of the Iberian allochthonous endemic firefly 
Photinus immigrans Zaragoza-Caballero & Vinolas, 
2018 (Coleoptera, Lampyridae). Graellsia 77:e154 
DOI: 10.3989/graellsia.2021.v77.319 


* Royle SR, Tabin CJ, Young JJ (2021) Limb 
positioning and initiation: An evolutionary context 
of pattern and formation. Dev Dyn 250:1264-1279 
DOI: 10.1002/dvdy.308 


* Royle SR, Young JJ (2021) Developmental 
biology: A S’Hoxd-Gli3 balance in tetrapod 
axial polarity. Curr Biol 31:R1467—R1490 DOI: 
10.1016/j.cub.2021.10.031 


» Saadat M, Lauder GV, Berlinger F, Sheshmani 
A, Nagpal R, Haj-Hariri H (2021) Hydrodynamic 
advantages of in-line schooling. Bioinspir Biomim 
16:046002 DOI: 10.1088/1748-3190/abe137 


» Salzman S, Crook D, Calonje M, Stevenson 

DW, Pierce NE, Hopkins R (2021) Cycad-weevil 
pollination symbiosis is characterized by rapidly 
evolving and highly specific plant-insect chemical 
communication. Front Plant Sci 12:639368 DOI: 
10.3389/fpls.202 1.639368 


- Simoes TR, Pierce SE (2021) Sustained high 
rates of morphological evolution during the rise 
of tetrapods. Nat Ecol Evol 5:1403-1414 DOI: 
10.1038/s41559-021-01532-x 


» Sim6es TR, Pyron RA (2021) The Squamate 
Tree of Life. Bull Mus Comp Zool 163:47-95 DOI: 
10.3099/0027-4100-163.2.47 


¢ Sin SYW, Hoover BA, Nevitt GA, Edwards SV 
(2021) Demographic history, not mating system, 
explains signatures of inbreeding and inbreeding 
depression in a large outbred population. Am Nat 
197:658-676 DOI: 10.1086/714079 


* Srivastava M (2021) Beyond casual resemblance: 
Rigorous frameworks for comparing regeneration 
across species. Ann Rev Cell Dev Biol 37:415—440 
DOI 10.1146/annurev-cellbio-120319-114716 


» Strong CRC, Palci A, Caldwell MW (2021) 
Insights into skull evolution in fossorial snakes, as 
revealed by the cranial morphology of Atractaspis 
irregularis (Serpentes: Colubroidea). J Anat 
238:146-172 DOK: 10.1111/joa.13295 


» Strong CRC, Scherz MD, Caldwell MW (2021) 
Deconstructing the gestalt: New concepts and 
tests of homology, as exemplified by a re- 
conceptualization of “microstomy” in squamates. 
Anat Rec 304:2303-2351 DOI: 10.1002/ar.24630 


« Stubbs TL, Pierce SE, Elsler A, Anderson 

PSL, Rayfield EJ, Benton MJ (2021) Ecological 
opportunity and the rise and fall of 
crocodylomorph evolutionary innovation. Proc R 
Soc B 288:20210069 DOI: 10.1098/rspb.202 1.0069 


- Tan J, Tan H, Goerig E, Ke S, Huang H, Liu Z, Shi 
X (2021) Optimization of fishway attraction flow 
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based on endemic fish swimming performance 
and hydraulics. Ecol Eng 170:106332 DOI: 
10.1016/j.ecoleng.2021.106332 


» Thandiackal R, Melo K, Peaz L, Herault J, Kano 
T, Akiyama K, Boyer F, Ryczko D, Ishiguro A, 
Ijspeert AJ (2021) Emergence of robust self- 
organized undulatory swimming based on local 
hydrodynamic force sensing. Sci Robot 6:eabf6354 
DOI: 10.1126/scirobotics.abf6354 


¢ Thandiackal R, White CH, Bart-Smith H, Lauder 
GV (2021) Tuna robotics: Hydrodynamics of rapid 
linear accelerations. Proc R Soc B 288:20202726 
DOI: 10.1098/rspb.2020.2726 


: Tijs C, Konow N, Biewener AA (2021) Effect of 
muscle stimulation intensity on the heterogeneous 
function of regions within an architecturally 
complex muscle. J Appl Physiol 130:941-951 DOI: 
10.1152/japplphysiol.00514.2020 


» Toda Y, Ko M-C, Miller ET, Rico-Guevara A, 
Nakagita T, Sakakibara A, Uemura K, Sackton T, 
Hayakawa T, Sin SYW, Ishimaru Y, Misaka T, Oteiza 
P, Crall J, Edwards SV, Buttemer W, Matsumura 

S, Baldwin MW (2021) Early origin of sweet 
perception in the songbird radiation. Science 
373:226-231 DOI: 10.1126/science.abf6505 


» Valencia-Montoya WA, Quental TB, Tonini 
JFR, Talavera G, Crall JD and 13 others including 
Pierce NE (2021) Evolutionary tradeoffs of 

the hyperdiverse tribe Eumaeini (Lepidoptera: 
Lycaenidae). Proc R Soc B 288:20202512 DOI: 
10.1098/rspb.2020.2512 


» Wakeling JM, Tijs C, Konow N, Biewener 
AA (2021) Modeling muscle function using 
experimentally determined subject-specific 
muscle properties. J Biomech 117:110242 DOI: 
10.1016/j.jbiomech.2021.110242 


» Wang P, Burley JT, Liu Y, Chang J, Chen D, Lu 

Q, Li S-H, Zhou X, Edwards SV, Zhang Z (2021) 
Genomic consequences of long-term population 
decline in Brown eared pheasant. Mol Biol Evol 
38:263-273 DOI: 10.1093/molbev/msaa2 13 


- Wang Z, Zeng J, Meng W, Lohman Dj, Pierce 
NE (2021) Out of sight, out of mind: Public 

and research interest in insects is negatively 
correlated with their conservation status. Insect 
Conserv Divers 14:700—708 DOI: 10.1111/ 
icad.12499 


» White CH, Lauder GV, Bart-Smith H (2021) 
Tunabot Flex: A tuna-inspired robot with body 
flexibility improves high-performance swimming. 
Bioinspir Biomim 16:026019 DOI: 10.1088/1748- 
3190/abb86d 


» Whitney MR, Angielczyk KD, Peecook BR, Sidor 
CA (2021) The evolution of the synapsid tusk: 
Insights from dicynodont therapsid tusk histology. 
Proc R Soc B 288:20211670 DOI: 10.1098/ 
rspb.202 1.1670 
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» Whitney MR, Pierce SE (2021) Osteohistology 
of Greererpeton provides insight into the life 
history of an early Carboniferous tetrapod. J 
Anat 239:1256-1272 DOI: 10.1111/joa.13520 


- Wilburg E, Beyl A, Pierce SE, Turner A (2021) 
Cranial and endocranial anatomy of a three- 
dimensionally preserved teleosauroid skull. Anat 
Rec 2021:1-23 DOI: 10.1002/ar.24704 


« Wiseman ALA, Bishop PJ, Demuth OE, 

Cuff AR, Michel KB, Hutchinson JR (2021) 
Musculoskeletal modelling of the Nile crocodile 
(Crocodylus niloticus) hindlimb: Effects of 

limb posture on leverage during terrestrial 
locomotion. J Anat 239:424-—444 DOI: 10.1111/ 
joa.13431 


« Wolf Z, Lauder GV (2021) A soft robotic 

model to study the effects of stiffness on fish-like 
undulatory swimming. In Bioinspired Sensing, 
Actuation, and Control in Underwater Soft Robotic 
Systems (eds. Paley DA, Wereley NM). Springer 
International Publishing AG. DOI: 10.1007/978-3- 
030-50476-2_8 


» Wolfe JM, Luque J, Bracken-Grissom HD (2021) 
How to become a crab: Phenotypic constraints on 
a recurring body plan. BioEssays 43:2100020 DOI: 
10.1002/bies.202 100020 


» Wolfe JM, Ortega-Hernandez J (2021) Evolution: 
Oh, my Cambrian nerves. Curr Biol 31:R1132- 
R1135 DOI: 10.1016/j.cub.2021.08.065 


- Yu Y-S, Jin S, Cho N, Lim J, Kim GH, Lee S-G, 
Kim SI, Park J-S, Kim K, Park C, Kim K, Park C, Cho 
S-J (2021) Genome size estimation of Callipogon 
relictus Semenov (Coleoptera: Cerambycidae), 

an endangered species and a Korea Natural 
Monument. Insects 12:111 DOI: 10.3390/ 
insects12020111 


» Zhang C, Derkarabetian S (2021) First 
record of Travunioidea (Arachnida: 
Opiliones: Laniatores) from China, with the 
description of a new monotypic genus from 
a cave. Zootaxa 4984:87-97 DOI: 10.11646/ 
zootaxa.4984.1.8 


- Zhu X, Lerosey-Aubril R, Ortega-Hernandez J 
(2021) Furongian (Jiangshanian) occurrences of 
radiodonts in Poland and South China and the 
fossil record of the Hurdiidae. Peer] 9:e11800 DOI: 
10.7717/peerj.11800 


« Zimkus BM, Ford LS, Morris PJ (2021) 

The need for permit management within 
biodiversity collection management systems to 
digitally track legal compliance documentation 
and increase transparency about origins 

and uses. Collection Forum 35:1—20 DOI: 
10.14351/0831-4985-35.1.1 
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FINANCIAL DATA 


These charts describe the income and expenses of the Museum of Comparative Zoology in fiscal year 2021. 


Endowment income funds much of the Museum's activities, 
such as acquisition and maintenance of collections, faculty 
and staff salaries, capital projects, and facilities renovation 


and maintenance. It includes the annual distribution (payout) 


and endowed funds decapitalized per donor request. Gifts 
are donations received in support of Museum activities that 
are available for current use; it does not include donations 
for endowed funds. Transfers include financial support for 
the Ernst Mayr Library and other Harvard-funded activities. 
Other Income comprises miscellaneous income from 
publication subscriptions, royalties, sales and fees, and cost 
recovery from other MCZ-sponsored activities. Overhead 

is funds paid from sponsored projects to cover associated 
facilities and administrative costs. It is shown as both income 
(Overhead Earned) and expenses (Overhead Charged). 
Accumulation of Unrestricted Reserves indicates net 


INCOME 


Endowment 81% 


Reserves, 


Gifts & 

Other 0.4% 

Nonfederal ~ | \ “Federal 
Sponsored Transfers Overhead Sponsored 


Revenue1% 2% Earned 3.6% Revenue 12% 


Income 

Endowment $18,088,160 
Federal Sponsored Revenue $2,651,915 
Overhead Earned $814,645 
Transfers $394,677 
Nonfederal Sponsored Revenue $350,703 
Drawdown of Restricted Reserves $43,772 
Other Income $25,014 
Gifts $19,600 


Accumulation of Unrestricted Reserves* ($2,334,277) 


Total $20,054,209 


*Accounts for income received but not spent in FY22 
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growth of balances in unrestricted gifts and endowments 
from, for example, interest payments and unspent portions 
of the current year’s endowment payouts. Draw on 
Restricted Reserves indicates restricted fund balances 
utilized to fund operations. Building expenses such as 


maintenance, facility improvements and utilities are captured 


in the Space & Occupancy category. Operating Expenses 
consist of equipment purchases, supplies, and consultant 
and conference fees, as well as annual subventions for 


administrative services and MCZ support for faculty-curator 


research. Support for MCZ-affiliated graduate students 
in OEB is included in Scholarships, Awards & Travel. 
Institutional Expenses are support for other University 
activities outside the MCZ, including FAS and University 
initiatives and general operating support to the Harvard 
Museums of Science and Culture. 


EXPENSES & NON-OPERATING FUNDS 


Salaries & Fringe 
Benefits 37% 


Scholarships, 
Awards & | 
Travel 3% ~—\ 


Overhead 
Charg ed —_ 


(Sponsored) 

4% 

Space & ~~ Operating 

Occupancy Expenses 

14% 25% 

Institutional Expenses 17% 

Expenses 
Salaries & Fringe Benefits $7,519,644 
Operating Expenses $5,010,983 
Institutional Expenses $3,322,214 
Space & Occupancy $2,869,963 
Overhead Charged (Sponsored) $814,645 
Scholarships, Awards & Travel $516,760 
Total $20,054,209 
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PERSONNEL 


Faculty-Curators 


Andrew A. Biewener 

Charles P. Lyman Professor of 
Biology; Director, Concord Field 
Station 


Scott V. Edwards 

Professor of Organismic & 
Evolutionary Biology; Alexander 
Agassiz Professor of Zoology; 
Curator of Ornithology 


Brian D. Farrell 

Monique & Philip Lehner Professor 
for the Study of Latin America; 
Professor of Organismic & 
Evolutionary Biology; Curator of 
Entomology; Faculty Dean, Leverett 
House 


Gonzalo Giribet 

Professor of Organismic & 
Evolutionary Biology; Alexander 
Agassiz Professor of Zoology; 
Curator of Invertebrate Zoology; 
Acting Curator of Malacology; MCZ 
Director 


James Hanken 

Professor of Biology; Alexander 
Agassiz Professor of Zoology; 
Curator of Herpetology 


Hopi E. Hoekstra 

Professor of Organismic & 
Evolutionary Biology; Professor 
of Molecular & Cellular Biology; 
Alexander Agassiz Professor of 
Zoology; Curator of Mammalogy; 
Howard Hughes Medical Institute 
Investigator 


George V. Lauder 

Henry Bryant Bigelow Professor of 
Ichthyology; Curator of Ichthyology; 
Harvard College Professor 


Javier Ortega-Hernandez 
Assistant Professor of Organismic 
& Evolutionary Biology; Curator of 
Invertebrate Paleontology 


Naomi E. Pierce 
Sidney A. & John H. Hessel Professor 
of Biology; Curator of Lepidoptera 


Stephanie E. Pierce 

Professor of Organismic and 
Evolutionary Biology; Curator of 
Vertebrate Paleontology 


Mansi Srivastava 

John L. Loeb Associate Professor 
of the Natural Sciences; Curator of 
Invertebrate Zoology 


Emeritus Faculty 


A.W. "Fuzz" Crompton 
Faculty-Curator, Emeritus; Fisher 
Professor of Natural History, 
Emeritus 


Edward O. Wilson 

Honorary Curator in Entomology; 
University Research Professor, 
Emeritus 
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Robert M. Woollacott 
Professor of Biology, Emeritus 


Postdoctoral Fellows, Research 
Associates & Visiting Scholars 
Peter Bishop 

Vertebrate Paleontology, S. Pierce Lab 


Diego F. B. Vaz 
Ichthyology, Lauder Lab 


D. Marcela Bolanos 
Invertebrate Zoology, Srivastava Lab 


Robert Boria 
Ornithology, Edwards Lab 


Robert Brocklehurst 
Vertebrate Paleontology, S. Pierce Lab 


Daren Card 
Ornithology, Edwards Lab 


Vikram Chandra 
Invertebrate Zoology, Srivastava Lab 


Richard Childers 
Entomology, N. Pierce Lab 


Lucas Del Mouro 
Invertebrate Paleontology, Ortega- 
Hernandez Lab 


Shahan Derkarabetian 
Invertebrate Zoology, Giribet Lab 


Evan Economo (Radcliffe Fellow) 
Entomology, N. Pierce Lab 


Bohao Fang 
Ornithology, Edwards Lab 


Miquéias Ferrao 
Herpetology, Hanken Lab 


Molly Gabler-Smith 
Ichthyology, Lauder Lab 


Jonas Geburzi 
Invertebrate Zoology, Giribet Lab 


Andrew Gehrke 
Invertebrate Zoology, Srivastava Lab 


Patrick Gemmell 
Ornithology, Edwards Lab 


Amandine Gillet 
Vertebrate Paleontology, S. Pierce Lab 


Elsa Goerig 
Ichthyology, Lauder Lab 


Gabby Guilhon 
Vertebrate Paleontology, S. Pierce Lab 


Aaron Hartmann 
Invertebrate Zoology, Giribet Lab 


Shuonan He 
Mammalogy, Hoekstra Lab 


Alan Hoelzel 
Ornithology, Edwards Lab 


Caroline Hu 
Mammalogy, Hoekstra Lab 


Nicholas Jourjine 
Mammalogy, Hoekstra Lab 


Allison Kann 
Invertebrate Zoology, Srivastava Lab 


Andreas Kautt 
Mammalogy, Hoekstra Lab 


Julian Kimura 
Invertebrate Zoology, Srivastava Lab 


Gunnar Kramer 
Ornithology, Edwards Lab 


Jean-Marc Lassance 
Mammalogy, Hoekstra Lab 


Rudy Lerosey-Aubril 
Invertebrate Paleontology, Ortega- 
Hernandez Lab 


Cong Liu 

Entomology, N. Pierce Lab 

Javier Luque 

Invertebrate Paleontology, Ortega- 
Hernandez Lab 


Karma Nanglu 
Invertebrate Paleontology, Ortega- 
Hernandez Lab 


Laura Paez Coy 
Ichthyology, Lauder Lab 


Daniel Paluh 
Herpetology, Hanken Lab 


Whitney Preisser 
Invertebrate Zoology, Giribet Lab 


Paula Rodriguez Flores 
Invertebrate Zoology, Giribet Lab 


Andres Rojas 
Invertebrate Zoology, Srivastava Lab 


Mehdi Saadat 
Ichthyology, Lauder Lab 


Nacho Sanguinetti-Scheck 
Mammalogy, Hoekstra Lab 


Carl Jonathan Schmitt 
Ornithology, Edwards Lab 


Subir Shakya 

Ornithology, Edwards Lab 

Tiago Simdes 

Vertebrate Paleontology, S. Pierce Lab 
Anshuman Swain 


Invertebrate Paleontology, Ortega- 
Hernandez Lab 


Flavia Termignoni Garcia 
Ornithology, Edwards Lab 


Robin Thandiackal 
Ichthyology, Lauder Lab 


Marion Thaureau 
Invertebrate Paleontology, Ortega- 
Hernandez Lab 


Kelsey Tyssowski 
Mammalogy, Hoekstra Lab 


Megan Whitney 
Vertebrate Paleontology, S. Pierce Lab 


Joanna Wolfe 
Invertebrate Paleontology, Ortega- 
Hernandez Lab 


Tyler Wooldridge 
Mammalogy, Hoekstra Lab 


Xianfa Xie 
Ornithology, Edwards Lab 


Yangfan Zhang 
Ichthyology, Lauder Lab 


Graduate Students 
Katherine Angier 
Entomology, N. Pierce Lab 


Jenni Austiff 
Herpetology, Hanken Lab 


Catriona Breen 

Invertebrate Zoology, Srivastava Lab 
Wei-Ping Chan 

Entomology, N. Pierce Lab 
Alexandria DiGiacomo 
Ornithology, Edwards Lab 

Philip Fahn-Lai 

Concord Field Station, Biewener Lab & 
Vertebrate Paleontology, S. Pierce Lab 


Landen Gozashti 
Mammalogy, Hoekstra Lab 


Olivia Harringmeyer 
Mammalogy, Hoekstra Lab 


Alyssa Hernandez 
Entomology, Farrell Lab 


Evan Hoki 
Entomology, N. Pierce Lab 


Ryan Hulett 
Invertebrate Zoology, Srivastava Lab 


Sang II Kim 
Entomology, Farrell Lab 


Julian Kimura 
Invertebrate Zoology, Srivastava Lab 


Richard J. Knecht 
Invertebrate Paleontology, Ortega- 
Hernandez Lab 


Vanessa Knutson 
Invertebrate Zoology, Giribet Lab 


Kelsie Lopez 
Ornithology, Edwards Lab 


Arianna Lord 
Invertebrate Zoology, Giribet Lab 


Sarah R. Losso 
Invertebrate Paleontology, Ortega- 
Hernandez Lab 


Katy Loubet-Senear 
Invertebrate Zoology, Srivastava Lab 


Sophie MacRae Orzechowski 
Ornithology, Edwards Lab 


Marc Mapalo 
Invertebrate Paleontology, Ortega- 
Hernandez Lab 


David Matthews 
Ichthyology, Lauder Lab 


Sofia Prado-Irwin 
Ornithology, Edwards Lab 


Jared Richards 
Invertebrate Paleontology, Ortega- 
Hernandez Lab 
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Amber Rock 
Invertebrate Zoology, Srivastava Lab 


Samantha Royle 
Herpetology, Hanken Lab 


Shoyo Sato 
Invertebrate Zoology, Giribet Lab 


Carl Jonathan Schmitt 
Ornithology, Edwards Lab 


Catie Strong 
Vertebrate Paleontology, S. Pierce Lab 


Wendy Valencia Montoya 
Entomology, N. Pierce Lab 


Zhengyang Wang 
Entomology, N. Pierce Lab 


Connor White 
Ichthyology, Lauder Lab 


R. Zane Wolf 
Ichthyology, Lauder Lab 


Brock Wooldridge 
Mammalogy, Hoekstra Lab 


Maya Woolfolk 
Mammalogy, Hoekstra Lab 


Mark Wright 
Vertebrate Paleontology, S. Pierce Lab 


Associates 


Gary Alpert 
Associate of Entomology 
Independent Researcher 


Bruce Archibald 
Associate of Entomology 
Simon Fraser University 


Aaron Bauer 
Associate of Herpetology 
Villanova University 


Reinier Beeuwkes III 
Associate of the Concord Field 
Station 

Ischemix, LLC (MA) 


James Blake 
Associate of Invertebrate Zoology 
Independent Researcher 


Elizabeth Brainerd 
Associate of Ichthyology 
Brown University 


Janet Collett 
Associate of Population Genetics 
University of Sussex 


David Bruce Conn 
Associate of Invertebrate Zoology 
Berry College 


James Costa 
Associate of Entomology 
Western Carolina University 


Catherine Craig 
Associate of Invertebrate Zoology 
Independent Researcher 


Harlan Dean 
Associate of Invertebrate Zoology 
University of Massachusetts, Boston 


Gregory D. Edgecombe 
Associate of Invertebrate Zoology 
Natural History Museum, 
England 


Ben Evans 
Associate of Herpetology 
McMaster University 


Brooke E. Flammang 
Associate of Ichthyology 
New Jersey Institute of 
Technology 


Michael Hadfield 
Associate of Marine Biology 
Kewalo Marine Laboratory 


Berthold Holldobler 
Associate of Entomology 
Arizona State University 


Gustavo Hormiga 
Associate of Invertebrate Zoology 
The George Washington University 


Michael Huben 
Associate of Entomology 
Independent Researcher 


Samuel Jaffe 
Associate of Entomology 
Independent Researcher 


Alan Kabat 
Associate of Malacology 
Attorney, Bernabei & Wachtel 


Leslie S. Kaufman 
Associate of Ichthyology 
Boston University 


Anthony E. Kiszewski 
Associate of Entomology 
Bentley University 


Nicolai Konow 

Associate of the Concord Field 
Station 

University of Massachusetts, Lowell 


Phillip Lobel 
Associate of Ichthyology 
Boston University 


David Lohman 
Associate of Entomology 
The City College of New York 


Vladimir A. Lukhtanov 
Associate of Entomology 
Russian Academy of Sciences 


D. Luke Mahler 
Associate of Herpetology 
University of Toronto 


James Mallet 
Associate of Population Genetics 
Harvard University 


Bruno A.S. de Medeiros 
Associate of Entomology 
Smithsonian Tropical Research 
Institute 


Axel Meyer 
Associate of Ichthyology 
University of Konstanz 


Russell Mittermeier 
Associate of Herpetology 
Global Wildlife Conservation 


Piotr Naskrecki 
Associate of Entomology 
EO Wilson Biodiversity Library 


Paulo Petry 
Associate of Ichthyology 
The Nature Conservancy 
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Ricardo Pinto da Rocha 
Associate of Invertebrate Zoology 
University of Sao Paulo 


Christian Rabeling 
Associate of Entomology 
Arizona State University 


Michael Reed 
Associate of Ornithology 
Tufts University 


Michael Rex 
Associate of Malacology 
University of Massachusetts, Boston 


R. Graham Reynolds 
Associate of Herpetology 
University of North Carolina, 
Asheville 


Jessica Rykken 
Associate of Entomology 
Harvard University 


Carl Schmitt 
Associate of Ornithology 
Independent Researcher 


Donna Schmitt 
Associate of Ornithology 
Independent Researcher 


Andrea Sequeira 
Associate of Entomology 
Wellesley College 


Steven O. Shattuck 

Associate of Entomology 
Commonwealth Scientific & 
Industrial Research Organization 


Scott R. Shaw 
Associate of Entomology 
University of Wyoming 


James Traniello 
Associate of Entomology 
Boston University 


Marvalee Wake 
Associate of Herpetology 
University of California, Berkeley 


Philip S. Ward 
Associate of Entomology 
University of California, Davis 


Jacqueline Webb 
Associate of Ichthyology 
University of Rhode Island 


Haven Wiley 

Associate of Ornithology 
University of North Carolina, 
Chapel Hill 


Cheryl Wilga 
Associate of Ichthyology 
University of Rhode Island 


Judith Winston 
Associate of Invertebrate Zoology 
Virginia Museum of Natural History 


Staff 


Melissa Aja 
Museum Projects Coordinator & 
Interim Managing Editor 


Sarah Arnold 
Research Assistant, Srivastava Lab 


Tess Avery 
Laboratory Assistant, Lauder Lab 


Adam Baldinger 
Curatorial Associate, Invertebrate 
Zoology & Malacology 


Gerardo Barreda 
Faculty Coordinator, Giribet Lab 


Penny Benson 
Curatorial Assistant, Malacology 


Eva Biedron 
Curatorial Assistant, Invertebrate & 
Vertebrate Paleontology 


Emily Blank 
Curatorial Assistant, Collections 
Operations 


Ronnie Broadfoot 
Coordinator of Access Services, 
Ernst Mayr Library 


Christina Byrd 
Curatorial Associate, Vertebrate 
Paleontology 


April Collins 
Acquisitions & Technology 
Specialist, Ernst Mayr Library 


Jessica Cundiff 
Curatorial Associate, Invertebrate 
Paleontology 


Joseph deVeer 
Library Project Manager & Museum 
Liaison, Ernst Mayr Library 


Kate Eldridge 
Curatorial Assistant, Ornithology 


Charles Farnum 
Curatorial Assistant, Entomology 


Matthew Gage 
Curatorial Assistant & Lab 
Manager, Hanken Lab 


Jennifer Goldstein 
Curatorial Assistant, Invertebrate 
Zoology 


Cyrus Green 
Curatorial Assistant, Vertebrate 
Paleontology 


Cory Hahn 
Animal Technician, Herpetology 


Brendan Haley 
Senior Database Manager 


Rachel Hawkins Sipe 
Curatorial Assistant, Entomology 


Andra Hollis 
Staff Assistant, Concord Field 
Station 


Kathleen Horton 
Assistant with Professor Wilson, 
Entomology 


Jared Hughes 

Faculty Assistant, Herpetology, 
Invertebrate & Vertebrate 
Paleontology 


Nikki Hughes 
Faculty Assistant, Mammalogy & 
Invertebrate Zoology 


Scott Johnston 
Vertebrate Paleontology Technician 
& Preparator 


Amie Jones 
Faculty Assistant, Entomology 
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Michelle Kennedy 
Collections Information & Database 
Specialist 


Hannah Kernen 
Curatorial Assistant, Entomology 


Jeremy Kisala 
Curatorial Assistant, Collections 
Operations 


Lisa Litchfield 
Coordinator, Concord Field Station 


David Lubertazzi 
Research Scientist, Entomology 


Crystal Maier 
Curatorial Associate, Entomology 


Joseph Martinez 
Curatorial Assistant & Acting 
Curatorial Associate, Herpetology 


Patrick McCormack 
Curatorial Assistant, Entomology 


Sade McFadden 
Research Assistant, Hoekstra Lab 


Melissa Merkel 
Curatorial Assistant, Malacology 


John Mewherter 
Curatorial Assistant, Collections 
Operations 


Paul J. Morris 
Biodiversity Informatics Manager 


Madeleine Mullon 
Curatorial Associate, Mammalogy 


Catherine Musinsky 
Faculty Assistant, Mammalogy 


Mark Omura 
Curatorial Associate, Mammalogy 


Melinda Peterson 
Research Lab Coordinator, Edwards Lab 


Bridget Power 
Faculty Coordinator, Herpetology & 
Invertebrate Paleontology 


Pedro Ramirez 
Research Assistant, Concord Field 
Station 


Murat Recevik 
Curatorial Assistant, Malacology 


Mark Renczkowski 
Curatorial Assistant, Invertebrate 
Paleontology 


Alana Rivera 
Curatorial Assistant, Malacology 


Mary Sears 
Head of Public Services, Ernst Mayr 
Library 


Meaghan Sorce 
Curatorial Assistant, Ichthyology 


Margaret Starvish 
Faculty Assistant, Entomology & 
Ichthyology 


Tsuyoshi Takahashi 
Curatorial Assistant, Herpetology & 
Collections Operations 


Jennifer Thomson 
Lab Administrator, Invertebrate 
Zoology & Population Genetics 
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Jennifer Winifred Trimble 
Curatorial Assistant, Invertebrate 
Zoology; Curatorial Associate, 
Malacology 


Jeremiah Trimble 
Curatorial Associate, Ornithology 


Diana Turmenne 
Curatorial Assistant, Collections 
Operations 


Kenneth Wilcox 
Building Superintendent 


Andrew Williston 
Curatorial Associate, Ichthyology 


Jonathan Woodward 
Senior Curatorial Technician, 
Collections Operations 


Robert Young 
Special Collections Librarian, Ernst 
Mayr Library 


Breda Zimkus 
Director, Collections Operations 


Temporary Staff 
Martin Bonder 
Entomology 


Laura Borrelli 
Mammalogy 


Even Dankowicz 
Entomology 


Anne Everly 
Ichthyology 


Cleo Falvey 
Herpetology 


Lillian Feldman 
Entomology 


Zoe Flores 
Entomology 


Natalia Fuentes 
Ornithology 


Jennifer Goldstein 
Invertebrate Zoology 


Raul Gonzalez 
Ornithology 


Josue Guerrero 
Vertebrate Paleontology 
Sophia Hitt 

Invertebrate Paleontology 


Anna Holden 
Malacology 


Jackson Kehoe 
Entomology 


Anne Kennedy-Yoon 
Entomology 


Hannah Kernen 
Entomology 


Adam Kowalczyk 
Collections Operations 


Orlando Moreno 
Concord Field Station 


Alexis Rizzuto 
Ornithology 


Toby Shaya 
Entomology 


Holly Sullivan 
Invertebrate Paleontology 


Gary Taylor 
Concord Field Station 


Chidambaram Thillairajah 
Ornithology 


Administration for the 
Department of Organismic 
& Evolutionary Biology 
Janelle Batista 

Financial Associate 


Tiara Borneman 
HR Coordinator 


Lydia Carmosino 
Senior Academic Programs 
Administrator 


Rebecca Chetham 
Executive Director 


Erin Ciccone 
Secretary 


Sarine Der Kaloustian 
Associate Director of 
Administration 


Christian Flynn 
Administrative Coordinator 


Donna Gadbois 
Financial Associate 


Feven Girmay 
Assistant Director, Graduate 
Program 


Diana Gjino 
Senior Research Administrator 


Wendy Heywood 
Communications Specialist 


Kathy Jean-Louis 
Manager of Financial Operations 


Julie Knippa Colby 
Associate Director of Finance & 
Research Administration 


Megan McHugh 
Human Resources Administrator 


Jeremiah (JJ) O’Connor 
Temporary Financial Analyst 


Kristin Pennarun 
Assistant Director of Research 
Administration 


Christopher Preheim 
Senior Academic Administrator 


Emily Reynolds 
Senior Research Administrator 


Margaret (Peg) Richards 
Financial Associate 
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The MCZ deeply appreciates 
the additional support and 
contributions of numerous 
interns and undergraduate 
students during the 2021-2022 
academic year. 


MCZ Faculty 


The MCZ’s charter, signed in 
1859, mandates that the 
Museum's activities will be 
overseen by a governing 
board, the Faculty of the 
Museum of Comparative 
Zoology. 


Mr. George Putnam III 
Mr. Jeff Tarr 


Dr. Barbara Jil Wu 
President Lawrence S. Bacow 
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